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a “IN THE DARKNESS before dawn, shells 

from a German raider turned the peacetul 

Za an int ship of horror. Und 

murder: 5 os, Our Captain rushed to OB -rrannic PASSENGERS took to the lifeboats 
the Morse blinker to signal our identity as the raider hurled shell after shell into the 
but a shell had smashed the instrument wounded ship. No one knew where death 
would strike—or vw hen. No one d ired to hope 


beyond that awful moment. 


© ornen, GRABBING A 
FLASHLIGHT, the captain 
signaled that we were a 
neutral ship The firing 
ceased immediately. The 
raider drew up and took 


us all aboard. Thanks to 


that flashlight and its de 
pendable “Eveready” fre 
DATED batteries, terrible 
carnaee was avoided 
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You, too, might be agreeably surprised to 
discover how you can save by using the 
General Motors Instalment Plan. 

Why not find out for yourself? Send the 
coupon below for the GMAC Figuring Chart 
that gives you all car-financing details in 
dollars and cents. 

This simple Figuring Chart shows you 
exactly what you get for what you pay... 
enables you to figure your entire deal in 
advance in dollars and cents. 


, 
Cad 


n Buick 


Then you can compare various finance 
plans and what they offer. 

You’ll find, for one thing, that the lower 
the financing cost the lower the monthly pay- 
ments will be. And you'll find that this Plan 
includes the right kind of insurance protec- 
tion for your car. 

But see for yourself just where and how 
you can save! 

Send for your Figuring Chart 
today! 


Sond fer 
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GENERAL MOTORS ACCEPTANCE CORPORATION Y-4 
1775 Broadway, New York 





Please send me copy of GMAC Figuring Chart for the car 
checked below: 
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How Airplanes Fiy? 


HOW Jelouision. WORKS? 


Kn Ww How Yas & Diesel ENGINES WORK? 
How Alatlroads. ARE OPERATED? 
HOW Ocean Cables work? 
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MACHINES oF Diesen 
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AUTOMOBILE WORKS 


Here’s Everything You Should Know About Steam, Automobiles—Electricity— 
Radio—Television—Aviation and many other mechanical and scientific subjects 


How IT WORKS 


THis big new illustrated volume—HOW IT 
WORKS, An Encyclopedia of Mechanical Know!l- 
edge—places at your fingertips vital information 
about the mechanical marvels of our age never be- 
fore contained in one volume. In simple, non-tech- 
nical language it explains the principles and opera- 
tions of machines and instruments that have become 
so thoroughly a part of our daily lives—at home, in 
industry, in communication and travel. Here you 
learn about the operation and maintenance of rail- 
roads, subways and buses—and about the construc- 
tion of the ingenious devices and instruments that 
make them so safe and dependable. Here the won- 
ders of the modern telephone—the marvels of trans- 
ocean cables—the mysteries of radio and television 
are revealed. You learn how water is used and 
stored both to sustain mankind and to do much 
of man's work for him. The miracle of flight is 
graphically explained—and dozens of questions on 
many other mechanical subjects are fully answered 
for you. 


512 Pages—Over 1000 Illustrations! 


HOW IT WORKS is a book every man should have in his 
library or workshop. If you are a mechanic, you will find it a 
valuable reference book on dozens of mechanical subjects, 
capable of clearing up many problems that arise in your daily 
work. If you are a man who enjoys mechanical tinkering as a 
hobby, you will find a wealth of usable new ideas in this 


An Encyclopedia of 
Mechanical Knowledge 


book. And if you are neither of these, but simply one of that 
large group of men who recognize the importance of keeping 
up-to-date with the vastly mechanized world of today, this 
book is essential to you. What is more, it is so clearly and in- 
vitingly written that children of school age can enjoy and 
benefit by it 

There are pictures on almost every page—photographs, dia- 
grams and charts that make all the information perfectly 
clear. All the material has been prepared under the super- 
vision of experts and checked by experts. A complete index 
has been provided so that you find instantly whatever you are 
looking for. The entire volume has been edited by Ellison 
Hawks, F.R.A.S 

Bound in beautiful grained Fabrikoid, (see illustration on 
next page) this big book measures fully 10 inches high by 7 
inches wide—about 25‘¢ larger than the average library book 
Ic will make a handsome appearance on your table or shelf 
Such a book would sell ordinarily for at least $5.00 but in or- 
der to make this first edition available to the thousands who 
will want such a valuable book it is priced amazingly low at 
only $2.95. When you see it you will agree that it ts worth 
much more. Mail the coupon on following page for a copy 


on approval! 
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Knowledae > 
In thet One Big Mlwotratted Volume 
MODERN MACHINES AND ENGINES 
AND HOW THEY WORK 


HOW TELEVISION WORKS 


Look At All the Practical Subjects 
Covered in this Big Ilustrated Volume 


GIANT POWER OF STEAM 
BOTTLED ENERGY 

Gasoline, Diesel and Gas 

Engines 
ELECTRICITY 

Man's Silent Servant 
WATER AT WORK 

Its Use and Storage 
SERVANTS of TRANSPORT 

Railroads, Subwaysand Buses 
SIGNALS AND THEIR 
WORKING 

Safety for Rail and Road 
SLAVES OF STEEL 

Machines that Lift and Carry 
MIRACLE OF FLIGHT 

How Man Grew Wings 
THE WONDERFUL 
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How Man Measures Time 
NEWS AT THE SPEED OF 
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Marvels of the Modern 
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How We See by Television 
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How Machines Help the 
Farmer 
KEEPING A TOWN 
HEALTHY 
Modern Sanitation and 
What It Does 


INDEX 
EVER-READY 


F ES a F PERPETUAL CALENDAR 
= "= & 100 important Dates of Science 


This fascinating, instructive and useful calendar free if you 


accept this offer at once. 


Includes rapid-reference table of 


ficet discoveries, inventions and important events in science 
l 


lustrated with pen portraits of famous scientists. 


FREE whether or not 
WORKS ” after examination 


you decide to 


Yours 


keep “HOW IT 


Pa W 


Send No Money Now. We will mail you a copy of HOW 
IT WORKS, an Encyclopedia of Mechanical Knowledge, for 


5 days’ trial 


Within 5 days, if you are not convinced that 


this is one of the biggest book values you have ever seen, you 


may return the volume without further obligation. 


Other- 


wise send us only 95c (plus 15¢ handling and shipping 


charges), then $2.00 one month later. 


Keep the FREE Per- 


petual Calendar in any case. Mail the coupon now. 
NELSON DOUBLEDAY, INC., Dept. 11 P.S.M., Garden City, N.Y. 
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ROGER BURLINGAME (“Pulling 
Hats out of Rabbits,” page 52) was 
headed for an engineering career when 
he found that his talent was primarily 
that of a writer. Two of his books, 
“March of the Iron Men” and “En 
gines of Democracy,” tell of the social 
effects of invention. His latest, ““Whit 
tling Boy,” is a biography of Eli 
Whitney, father of mass production. 


EDITOR « «+ « « # « Charles McLendon 
MANAGING EDITOR «. George H. Waltz, Jr. 
HOME & WORKSHOP EDITOR Arthur Wakeling 


ASSOCIATES: Carsten Grande, Art Editor; 
Fred O. Newman, News; William Morris, 
Photography; Schuyler Van Duyne, Automo- 
biles; Alden P. Armagnac, Edwin Teale, 
David M. Stearns, Harry Walton, Group Edi- 
tors; B. T. Richards, Copy Editor; Michele 
de Santis, Harry Samuels, Stewart Rouse, 
Michael Cerniello, Art Assistants. 


a ass atte 
fice at New York 
additional entry as 

ass matter at Dayt« Ohio Entered ag 

d-class matter at the Post Office Department, 
anada Printed in U.S.A Copyright, 1941 by 
Popular Science Publishing Co., Ine All rights re- 
served in the United States, Great Britai and in 
a mtries participating in the International Copy- 
right Convention and the Pan America Copyright 
Convention Single oOpy. 15 cents Canada, 20 
ents. Yearly s ecrigtions to United States and its 
ossessions, $1.50; Canada, $2.00 r 
excepting Canada 7 

us of change of ack 

vance of the next publicati 
both old and new address. 


ate. Be sure to give 


POPULAR SCIENCE 





1941 looks at 1916 








Ties have changed a lot in 25 years 
and yet there is much that is the same. 

In 1916 it was Preparedness; in 1941, 
National Defense. But now the scale is 
bigger, the pace faster. There was pres- 
sure on the telephone business then. The 
pressure is infinitely greater now. New 
training camps; new aviation fields; new 
munitions plants—all need telephones. 
Every one is moving faster and when a 
Nation hurries it does it by telephone. 
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The Bell System spent 94 millions on 
new construction in 1916. It is spending 


more than 420 millions in 1941. 


The entire Bell System organization 
is giving “‘first call’? to defense. We be- 


lieve you would want it that way. 
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@ Fateful moment — when a ship loses its 
rudder!; Then a great hulk drifts helplessly 
— and unless aid comes, that ship goes “on 
the rocks.” 

There are men whe drift all their lives. 
Is it surprising that these rudderless souls 
end up “on the rocks”? 

I. C. S. students are men who fashion their 
own “rudders” — out of common sense, 
determination, and sound, essential train- 
ing! If you want to come into the Port of 
Prosperity and Security, then you must get 
the training you need. Get it “the I. C. S. 
way” — from textbooks that are being used 
by 25 State Universities — through meth- 
ods that are individualized to fit your own 
personal requirements. Send the coupon— 
today — for complete information. 


Pe eS a ee 10914194) 


CELEBRATE 50 YEARS OF SERVICE TO AMBITIOUS AMERICANS 


BOX 7619-K, SCRANTON, PENNA, 
Without cost or obligation, please send me a copy of your booklet, “Who Wins * 
and Why,” and full particulars about the course before which I have marked X: 
TECHNICAL AND INDUSTRIAL COURSES 
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CARBURETOR 
KAYWOODIE, 


This Kaywoodie pipe stays cool and serene— 
no matter how fast—furiously you smoke. Its 
tiny carburetor (air-intake) floods the bowl 
with cool air, When you puff, in comes air 
through the intake. Puff harder—in comes 
more ait. While other bowls get too hot, when 
you draw hard, this Carburetor Kaywoodie is 
no blow-torch, ever. For cooler, happier smok- 
ing, treat yourself to a Carburetor Kaywoodie. 
Four dollars does it at any good tobacconist’s. 


i Here you see a giant imported briar 
burl cut in cross section to show the 


r cut’ segment from which 
1 ; 


j 
Kaywoodie pipes are made. Only 
this prime cut produces pipes with 
the sweet-smoking qualities of Kay- 
woodie pipes. 


KAYWOODIE COMPANY 


New York ond London | Jew York 
1 ¢ Fitth A | 
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WHARVES of Liverpool 
in a freighter’s hold half- 
Atlantic, in a truck on the 
Burma Road, will find them—three 
words stencilled on a thousand boxes and 
“Made in U.S.A.” 

Yesterday, three big words to look for. 
But today they 
unequalled engineering 
that have made them 
dock and pier in the 
for the productive 
people—a productive strength that cannot 
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planes; in ships carrying oil to Britain 
and food to China; in destroyers 
cruisers and battleships—the 
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U.S.A.”’ General Electric Co., 
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Today's Thinkers 
will become 
Tomorrow's Leaders 


TODAY is yesterday’s tomorrow. Has it 
added anything to your life? Have you 
moved forward in thought as well as in 
time? Those who wait for today’s events 
to give them the cue as to what to do, will 
find themselves lagging behind. The present 
is only a pedestal for progressive men 
and women to stand upon to see beyond, 
to look ahead to the great tomorrow. All 
about you are only the evidences of what 
has been done. They are now history—of 
the past. Can you visualize the tomorrow, 
next week or a year from now? If you can- 
not, you are a slave of the present, and 
marked for a life of uneventful monoton- 
ous routine. 


This FREE book will give you 
a new view of Life 


YOU CAN possess the imagination, the creative 
thought and far-reaching vision that has produced 
some of the world's most dynamic characters. Behind 
every new development, act of progress or success 
was a silent thought—a creative idea. Thousands to- 
day, in the privacy of their homes, unknown, un- 
heralded, are using ‘secret principles for stimulating 
the creative, unused faculties of mind. From their 
thoughts will come the new industries, finance, busi- 
ness, and civilization of tomorrow. These thinkers, 
men and women like yourself, are using a METHOD 
OF MIND DEVELOPMENT taught for centuries, 
which will fit them for a place of leadership in their 
chosen walks of life. SHARE THEIR SECRET 
of accomplishment by writing your request for this 
book to the Rosicrucians. Therein will be explained 
how you, too, may acquire these teachings which can 
mean so much to you in the new tomorrow. 


Address: Scribe ©. Z. B. 


Th ROSICRUCIANS 
[AMORC} 
CALIFORNIA 


¢ Rosicrucians, San Jose, California 

I am sincerely interested in an _ intelligent 
method for attaining a mastership of life. Send 
me without obligation, your FREE Book which 
explains how may receive and use your age-old 
method. 


Name sent enareieennenneecees ate 


Address mame —— 
(The Rosicrucians are NOT a religious organization.) 
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sont’ Senay Mie sans J. E. SMITH, President, Dept. IMP3, 
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, $80 2 Week National Radio Institute, Washington, D. C. 
at aaa ‘ ne Mail me FREE, without obligation, your 64-page book “Rich Rewards 


in Radio.” (No salesman will call. Write plainiy. 
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“poe Preparedness 


Problem », 


HIS Underwood Champion Portable is particu- 
larly smart in its modern design and finish . . . 
and comes in a trim lightweight carrying case. Just 
what a youngster needs for homework—what the 
whole family needs for all writing tasks. And it's 
1ade by the makers of all the 4; 
‘ Note 15 Big Underweed features. 
Don't be satisfied with an ordinary portable—insist 


g Underw oods of 


sINess. the 


’ 


upon a complete Underwood. 


See your nearest UNDERWOOD DEALER or write di- 


rect for full information. 


repare young- 


s 
VaduALION Nn 


nd for 1” busi iness later. 


The complete PORTABLE with fifteen features of the 
famous Big UNDERWOOD of business 
1. Champion Keyboard, 84 Characters. 2. Left Side Back-Spacer. 
3. Left and Right Carriage Release. 4. Right Margin Stop with 
Warning Bell. 5. Paper Release Lever. 6. Black and Red Ribbon. 
7. Single, Double and Triple Line Spacer. 8. Paper Bail. %. Vari- 
able Line Spacer. VO. Right and Left Shift Keys. 11. Sealed Action 
Frame. 12. Toucl 13. Paper Centering Scale. 14. Mar- 
gin Release. 15. Key! 


UNDERWOOD ELLIOTT FISHER COMPANY 


One Park Avenue, New York 


Tuning 


ard Tabulator 


, § , 
4 Service Everywhere 


Underwood 


Portable Typewriter 
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Coming Next Month — 


BOMBERS CAN’T LAND in cowpastures—at 
least, not as a regular practice. And with our 
mushroom growth in military and civil aviation, 
the question naturally arises: Can America 
build enough air fields to accommodate these 
flocks of planes? P. O’Malley gives the answer 
in a timely article that throws a new sidelight 
on the problems accompanying air power. 


SURGICAL CARPENTRY—the mending of 
broken bones and treatment of physical ills by 
the use of “body hardware”—gets new impetus 
from the discovery of an alloy that can be left 
permanently embedded in living bone. Read 
about this revolutionary medical development 
and the surgical miracles now made possible by 
its use. 


WHERE WILL WE GET the officers to man 
our rapidly expanding Navy? Answering that 
question is the big job that has been handed to 
our excellent Naval Academy. “Annapolis 
Speeds Up” tells how the training of our future 
admirals has been geared to the tempo of grow- 
ing sea power. Pictures take you through the 
day with a middy and illustrate some of the 
traditions of the school. 


CHRISTMAS IS COMING! Why not do 
something different this year in the way of yule 
tide decorations to make your house say “Merry 
Christmas” to every passer-by? You can get 
some good ideas from an article packed full of 
good suggestions and illustrated with drawings 
that will make you hear sleighbells and smell 
plum pudding! 


LIGHTWEIGHT CHAMPION of the metals 
is magnesium—only three fourths as heavy as 
aluminum and an essential ingredient in air 
plane engines and many other defense products. 
Since it can be extracted from sea water, the 
original source of supply is not likely to be cut 
off. You'll want to know about this useful metal 
and the part it plays in industry in war and 
peace. 


HANDSAWS are among the most common of 
hand tools. You've been using them since you 
made your first toy boat, but unless you're a 
master craftsman there probably are lots of 
things you don’t know about them. In “Hand- 
saws and How to Use Them,” Edwin M. Love 
covers the field pretty completely, describing 
the different kinds and giving some useful hints 
on their use and care. Here’s one you'll want 
to file away! 

dvertisers SCIENCE 
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JOU'’RE like a million other men today—you' re fac- 
ing a big question. The last ten years turned business 
topsy-turvy and now the rebuilding period stares you 
in the face. The Defense program, new world condi- 
tions and the business pick-up offer new opportunities, 
but also new problems. 

Where you are “‘going from here” is a question you 
want answered right if you expect to get ahead— 
progress—grow instead of standing still. 

Are the things that are happening today going to 
help or hinder you—what will they mean in your pay 
check? Where will they put you five—ten—twenty 
years from now? 

How can you take full advantage of this period of 
opportunity? We believe you will find the answer here 

a suggestion the soundness of which can be proven 
to you as it has been to thousands of other men. 

The whole trend today—legislation—spirit—action 

is upward, up to higher business records than ever 
before. New factories, enlarged plants, new products 
are calling for more men. 

Business organizations are rebuilding—organizing 
and expanding for the new conditions. Employees are 
being studied, judged as to how they fit in the expand- 


go from HERE??? 


ing program, especially into the key and superv®ory 
jobs which demand most and pay best. This spells real 
opportunity for the man who can meet the test—but 
heaven help the man who still tries to meet today’s 
problems from yesterday’s standpoint! Out of the 
multitude still jobless there are sure to be many fran- 
tically eager to prove him wrong and take his place. 


Some Men Have Found the Answer 
Seeing these signs, many aggressive men and women 
are quietly training at home—are wisely building them- 
selves for more efficient service to their employers. They 
are studying with us because our training courses are 
as fresh, vital and up-to-the-minute as the problems 
that face you today. 

You naturally ask, “‘Has your training helped men 
withstand conditions of the last few years?” 

Our answer is to point to a file of letters from thou- 
sands of our students reporting pay raises and promo- 
tions while business was at its lowest ebb—together 
with a myriad of others telling of greater success during 
these recent months of recovery. 

Convincing evidence is ready for your investigation. 
We have assembled much of it in a booklet that is yours 
for the asking, along with a new and vitally interesting 
pamphlet on your business field. 

This is a serious study of the possibilities and oppor- 
tunities in that field. It is certain to contain an answer 
to vital questions bothering you today about your own 
work and earning power. 

Send for these booklets—coupon brings them free. 
3e sure to check the LaSalle training that interests 
you most. We will tell you also how you can meet and 
take fullest advantage of today’s situation. No cost or 
obligation—so why not mail the coupon now? 


LASALLE Extension University 


A Correspondence Institution 


full information about how I can, through 


Please send me—without cost or obligation 


Dept. 1183-R 
CHICAGO 


your training, equip myself for the new problems and opportunities in the business 


held I have checked 
OHigher Accountancy 
Degree of LL.B. 
Industrial Management 


2 Business Management 
© Traffic Management 
C2 Business Correspondence 


Name . 
Position _. 
Address 


Please 
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\ SHORTAGE DEVELOPS IN NAILS, why not build your 
house of strong, weatherproof plywood, glued together? And if 
those gleaming chromium bathroom and kitchen gadgets become 
unobtainable, why not try wood? War shortages of metals and 
plastics are likely to force even more radical architectural changes 
than these, according to Albert C. Schweizer, head of the New 
York University School of Architecture. A labor scarcity has al- 
ready made the prefabricated house almost commonplace, 
Schweizer points out, and the coming shortage of metals will 
bring back wood, especially in plywood and plastic form, as the 


basic building material. 


a 

P. ECT PERFORMANCE of a Boeing Flying Fortress flying 
at 35,000 feet was ettected recently in the trial of a newly de 
veloped pressure harness for the ignition system. The unit was 
designed by Carl Swanson, research engineer for Northwest Air- 
lines, and is already used on all Northwest Airlines planes. The 
device eliminates corrosion, contamination, and moisture through 
the use of chemically treated, dehydrated air, pumped under pres 
sure through the unit. Sea-level conditions may be maintained, 
ind there are no longer voltage leaks at high altitudes. 


c7 

U), RY SHORT SOUND WAVES with a frequency of 9,300 
cycles a second are produced at the University of California to kill 
bacteria and other microérganisms. Professor A. P. Krueger has 
developed tor the purpose a nickel tube within a magnetic field, 
activated by electrical impulses. Alternate pulls of the magnets 
elongate and contract the tube, the resulting oscillating motion 
producing sound waves which destroy bacteria and viruses. 


& : . 
()., OF THE NEW SI \ DRUGS, sulfadiazine, sprayed di- 


LF. 

rectly onto burns, healed 114 of 115 badly burned patients ad- 
mitted recently at Johns Hopkins Hospital, Baltimore. Surgeons 
stated that burned areas “healed more rapidly than with any form 
of treatment previously used at the hospital.” The method is so 
revolutionary that it may eliminate the need for skin grafting and 
plastic surgery to remove scars and correct deformities. The drug 
had a toxic effect on only one patient, a terribly burned four-year- 
old boy who died 48 hours after admission. Only two patients 
showed evidence of infection. ‘The sprayed drug forms a thin, 
transparent, rough and pliable scab, through which the surgeon 
watches the healing of the burn and the growth of new skin tis- 
sues. Exercise of the burned parts is encouraged, thereby prevent- 
ing the skin from shrinking and forming disfiguring scars. Dr. 
Kenneth L. Pickrell, of the hospital's staff, reports that the new 
treatment is now routine. 
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Enjoy modern TRIPLE-ACTION HEAT 





IN YOUR STOVE-HEATED HOME! 





Only SUPERFEX Oil Heater has shutters directing heat DOWN to 


warm the floor. Radiates 


PATENTED SHUTTERS 
DIRECT RADIANT HEAT! 
Superfex shutters direct cozy, 
int he 
ind downward, warming the 
floor. Ar 


lates warm air throughout 


1 . 
in-like radi at out 


d—Superfex circu- 


the rooms. No other heater gives you the triple comfort 


advantages of directed, radiant and circulated heat! 


OTHER STYLES—Superfex al d Ivanhoe n odels available 


] 


for work- shops, stores, etc. 3-speed blowers avai 


lable on most 


models, where heating additional rooms is a di fiicul It problem. 


SUPERFEX and IVANHOE 


OIL HEATERS 
Che Hark of Quality A 
PRODUCTS OF PERFECTION STOVE COMPANY 


and circulates heat, too! 


ECONOMICAL TO BUY == 
AND TQ OPERATE! 


Models and pric es for every 
+ 


} 
Dudget. .. Low operating cost, 
ie Supert 

oe Heaters even -¥" cheap, 


high-heat No. 2 oil. 


can be full 


ipertex 


y autom 


’ . 1 
and simpie outside storage tank connection 


atic, if you wish—with thermostat control 
for pipir 


ig in fuel. 
Low down payment—easy terms. Send the coupon today! 


TRADE IN YOUR OLD STOVE - BALANCE EASY TERMS! 


SEND FOR FREE, BEAUTIFULLY ILLUSTRATED BOOKLETS | 

PERFECTION STOVE COMPANY 

7323-8 Platt Ave. * Cleveland, O 

Please send me the new, illustrated booklets describing 
the mony models of Superfex and Ivanhoe Oil Heaters. 
NAME 
ADDRESS 


POST OFFICE 
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Surfboard from P.S.M. Plans 
Takes New Sport to Tampa 


Tue most fun I have gotten out of P.S.M. 
was the building of a surfboard from the 
plans in the June 1939 issue. I reordered the 
issue and made the board last spring, and 
enjoyed it all summer as you can see from 

a = the picture taken at 
——_— SS the Euleber Springs 
7 Pool where I worked. 
Although we have no 
large surf here to ride, 
we can enjoy paddling 
a board in the still 
waters of the springs, 
river, and lakes around 
here. So far as I know, 
I am the only one in 
Tampa who has a surf- 
board, but we are go- 
ing to build several 
more. I am a member 
of Tampa's Red Cross 
Lifesaving Service, and 
we are now able to in- 
clude surfboard work 
in our lifesaving 
courses. I would like 
for you to publish this 
picture in your maga- 
zine to let people know 
surfboard enthusiasts down 

Tampa, Fla. 


that there are 
here, too R. G 


How Can You Keep Worms Alive 
Between Fishing Trips? 


Maybe one of your readers could help a 
fellow subscriber in distress. I am an ardent 
fishing fan, and with all these night crawlers 
around I have difficulty in keeping them from 
one fishing trip to the next (which is usually 
every week-end). I was wondering if a fellow 
Izaak Walton had an idea for keeping the 
worms alive and firm for a length of time. 
Also how to feed those wiggly varmints. 
A. K., Chicago, Ill 


Those Philosophers Needed 
a Little Arithmetic 

Just happened on J.D.G.'s renovated old 
brain fogger concerning the mathematical 
impossibility of a moving object overtaking 


another moving object going only half as 
fast but taking a head start. It is great stuff 


16 


until it runs up against the time factor and 
then it goes “pop” like a rubber balloon hit- 
ting the end of a cigarette. Suppose the auto 
does 30 m.p.h. and the bike 15 with a 100-yard 
head start. At the end of 20 seconds the bike 
will have covered 146.6 yards, which with the 
100 yards handicap will put it at 246.6 yards 
from the starting line. But the car will have 
covered 293.2 yards, which will put it 46.6 
yards ahead of the bike, no matter what the 
top-flight philosophers said 2,400 years ago 
as they sat in the shade, drinking their 
chilled wine and making cryptic marks in 
the sand.—P. St. G., Coconut Grove, Fla. 


For One Thing, It Gives 
the Girls a Break 


As a reader of your magazine for the past 
ten years, I believe I should know what I am 
talking about when I say it is the best maga- 
zine of its kind I have 
ever seen. Let's keep 
hearing about Gus and 
the Model Garage. 
Since I have to keep 
two motor vehicles 
running, I can sure 
use his hints. To keep 
the ball rolling in Our 
Readers Say, here's a 
chance for your as- 
tronomically minded 
readers: Can any one 
of you explain, in sim- 
ple language, just why we have leap years 
and double leap years? I have been puzzling 
over this for some time and I wish someone 
would clear it up for me.—D.A., Colfax, Wash. 


YOU DON’T NEED AN 
ASTRONOMER FOR THAT! 
y 


\ 


='h) 
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He Has One of Reising’s 
.22 Automatic Pistols 


IN a recent issue you published an article 
about Eugene G. Reising’s submachine gun 
manufactured by Harrington & Richardson, 
in which you mentioned a .22 caliber auto- 
matic pistol invented by Reising many years 
ago. I am the owner of one of those .22 auto- 
matics, and it is still a very good gun.—P. P., 
East Jordan, Mich. 


Maybe That’s the Way Swing 
ls Supposed to Sound 


Recent ty I got some 
new “swing” records 
for our phonograph, 
but the diaphragm on 
the pick-up is loose and 
it sounds awful. I have 
a lot of radio junk 
down in the basement. 
Couldn't you print some 
diagrams showing how 
to make an electric 
phonograph? —D. C., 
Milwaukee, Wis. 


BROTHER ALLIGATOR, 
THAT'S HOW IT SHOULD 
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_ rformance ~ cient 
Checks spark Plug eo " 3) crERATION 


110) NG 
correct STALLA om ate ® gecarr! 


were going on in the motor of your Stop fora‘‘Plug-Chek’’—atanyAuto-Lite 
car? Why are some cars sluggish, Spark Plug dealer’s. Replace faulty plugs 
hard to start, slow on pick-up? ‘*Plug- with ignition - engineered Auto - Lites. 

Chek,”’ a new service for car owners, You'll discover they make an amaz- 
reveals vital facts about engine per- ing difference in engine performance. 


formance. en , THE ELECTRIC AUTO-LITE COMPANY 
rhe new, scientific Auto-Lite *“‘Plug- —_tojedo, Ohio + Merchandising Division - Sarnia, Ontario 
Chek’’ Indicator helps show you whether 
your spark plugs are operating 
efficiently—or whether they are — 
wasting gas, robbing your car of : and experi- 
power. Check your spark plugs ‘ 2 ments, have 
against the Auto-Lite ‘‘Plug- b~ : tne a tay 
Chek”’ Indicator. The color and “ Re Lite ‘'Plug- 
condition of the “‘business end’”’ = : Chek"—a new, 
are revealing indications of what’s : “i ccauhan sam 
happening inside the motor. ney motorists. 


AUTO-LITE spark riucs 
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EE “RED HEAD” BOOSTER 
AERIAL 
WITH THIS CHASSIS ( For A Limited Time Only) 


bi NOU CANT Hz THOSE 
THRILLING FOF Bgl6in STATIONS 


i io MIDWEST 


SUPER BAND SPREAD CHASS/S/ 














NOT JUST 3 BANDS | 
NOT JUST 4 BANDS .. 
TM AN). . Leen 20 TIMES 


EASIER "2 a 
6 ap DS : 
PUT THIS NEW CHASS/S 


(om six DIAL SCALES) IN YOUR PRESENT CABINET / 


UP TO $50 TRADE-IN 

IDWEST offers many sensational new features 

this year. including 9 bands and BAND 

SPREAD TUNING which make Midwest radios 

20 times easier to tune—makes them 10 times more 

sensitive than ordinary radios. And wait until you 

hear Midwest’s Crystal-Clear High Fidelity tone! 

COMPLETE Here is new vivid realism—here is a rich new cle arity 

CHASSIS of tone. You get the wholesale factory-to- Kea price 
Chen yeu buy Gets from Bidvet—gen son t 

nd you re so much m ve in performance ss in radi 

learee trade-in 

els 


With Speaker, Tubes, Push celiem, Mideed eGws you on 20 azingly Ia 
» ff iv ld f 


wanee for your ¢ 19 
COOL CM ie big, FREE, 1942 Midwest catalog. 
inl) Meh hi hh Enjoy Today's Finest HOME RECORDING 
Ready To Plug In and Play You'll be fascinated by the entertainment you can 
secure with a Midwest automatic record- 
playing 8 or 16-tube radio-phonograph. 
alk or sing into the studio-type microphone 


- 
or make a record of your family’s voices. 
Enjoy a full hour of entertainment because 
up to twelve 10-inch or eleven 12-inch 
records may be played automatically. Buy 
your radio the Mi iwest HOME TRIAL 
- coe Test it ir r heme for 30 days before you ane Pers Bae ~ 
ike up your mind! Write today for big, FREE || Sure 
catalog, featuring from 5 to 16 tubes—including richly finished wood 


Automatic Recor vanging Radio Phonograpt 39” high, 27” wide, 1 ” dee 
Home-Kecorder, t.—from $12.95 to $2 12. 50. 











Acousti-Sonic Louvres with 
Violin-Type ‘*F’’ Slot Sounding 
Board . pread the High 
Fidelity t cientifically 


throug? 


ing the it gh t ty ‘warms 
uniformly to the listener’s ears. es CINCINNATI, OHIO 
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Trout Fisherman Wants 
an Article on Flies 


IN THE three years I have read P.S.M., I 
have not seen more than a few articles about 
that swell sport, trout fishing. Since you 
fellows are alW@YS aw nave A HEART. ALL OUR 


; j j 7 € OUTDOOR MAGAZINES ARE 
0 - 
digging up informa pag pee FR 


tion on some subject = arqumenr! 
or other, why not print 

an article with colored 

pictures of as many 

insects, flies, and 

grubs as you can find 

that hatch and grow 

between May and Sep- 

tember? In this way 

you would increase 

every spertsman’s desire to use artificial 


lures and discourage the yearly slaughter 
of trout by the “garden hackle’ method. 
Now, don’t get me wrong: I have nothing 
against bait fishing, but I don’t like to see 
fellows go after trout in this manner with 
the idea of “getting the limit” just so long 
as they skin over the regulated size, because 
it isn’t the fisherman that fools the fish, it is 
the live-bait action and the hidden hook. 
In fishing with wet or dry flies, the fisher- 
man’s skill comes into the picture and that 
is what puts the sport in trout fishing.— 
R. S., Wharton, N.J. 


A Treadle Might Be Better 
for Radio Cough Eliminator 


THAT microphone “cough button” for radio 
announcers might be improved by imitating 
the foot treadle used by railroad operators 
when they want to “talk” to the dispatcher. 
The bar is about 18 inches long and is placed 
about an inch off the floor under the desk. 
When the operator wants to be connected 
with the dispatcher, he just steps on the 
treadle. This leaves both hands free for 
papers or typewriter. Maybe a radio engi- 
neer could get a better idea by visiting a 
local railroad operator and seeing it work.— 
J.E.K., Grand Junction, Colo. 
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beauty. Size 


Py 
KX 


\ KO 
\| Reese Me 


Model “‘Z’’ Console 
You'll like its refreshingly new 
and beautiful lines. Size: 41” 


Midwest Radio Corporation 
Cincinnati, Ohio, U.S. A. ae 
high, 30” wide, 14” deep. } Dept. 59-8 





) MAIL COUPON TODAY > 





11- | SB 16. 
TUBE) Pea TUB 


z 
24%” wide, 12” deep. 


FILL IN COUPON AND MAIL TODAY OR JUST 
SEND YOUR NAME AND ADDRESS ON I¢ POSTCARD 


Send me your new FREE Address 
Catalog, complete details of 

your liberal 30-day Trial offer Town... coscavesmsesnntannesetncstenmntaseccsmntendt ans esints 
and factory-to-you prices.  User-Agents Make Easy Extra Money. Check here ( ) for detede. ! 


OOO Oe ww Bom wes @Oevoeoeeoenoand 


Model | , Model 
“ye " » % “K" 
Console | Console 


Beauty of line and finish make =|} qy¢-front, record - changing, 
for distinguished cabinet radio-phono. (Available with 





high, Home Recorder). Size: 42” 
high, 28” wide, 16” deep. 


MIDWEST @% RADIOS 


MANUFACTURERS OF QUALITY RADIOS SINCE 1920 
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GIVE HEATROLA THE 
EYE BEFORE YOU BUY 


any cabinet heater There’s Plenty You Can Do 
With a Worn-Out Shoe 


IN rePLY to Mrs. E.H.J., who wants to 
know what to do with the tops of old shoes, 
I am sending a pattern for a belt. I have 

made several of these 

and they are very 

serviceable. I use a 

letter punch and sew- 

ing machine and a pair 

of scissors. Make them 

out of all black shoes 

or tan. I made one of 

f white and tan. You 

; . ) 4 can make double or 


IT’S THE ORIGINAL CABINET HEATER i 7 single belts. —H. K., 
THE RECOGNIZED LEADER FOR 20 YEARS = >) ee eee ee 


eS 
WorRN-oOUT shoe tops 
make fine leather washers. I use them for 
kitchen hose couplings, faucets, etce.—P.M.C., 
Dubuque, Iowa. 


Ir you have any small trees or shrubs that 
need transplanting, just put the leather from 
a pair of shoes in with the plant. This is 
not just a place to put the leather—it also 
fertilizes the plant. If you don’t have any 
trees to transplant, I guess you are stuck 
with the shoes.-W. P. H., Columbus, Ohio. 


This Should Straighten Out 
A.V.’s New-Rope Tangle 


A. V., who writes the letter on scaffolding 
rope, will be interested to learn that at least 
one manufacturer has already investigated 
the possibility of offering “broken-in” rope, 
but has found that the cost of “breaking in” 
at the mill necessitates prohibitive selling 
price. Far more practical is a “dark” rope, 
made of the same fiber as No. 1 grade Manila 
and sold at the same price, but with the indi- 
vidual fibers treated before twisting with a 
® Circulates healthful whole-house warmth. Keeps special compound that not only makes the 

floors warm new rope more flexible but, in the case of 
® Patented Intensi-Fire Air Duct saves fuel. one brand, also provides 12% to 14% greater 

Turns waste into warmth resistance to water absorption. This type of 


THERE 1S ONLY ONE HEATROLA ESTATE BUILDS IT rope is widely used by tree surgeons, whose 
requirements are similar to those of A. V. 


Actually, the No. 1 grade Manila sold by 
any leading manufacturer does not even ap- 
Stale proach the stiffness described by “A. V.” who 
has probably been using cheaper grades.— 


Models for OIL, COAL and GAS =| * YT New York, N. ¥- 


THE ESTATE STOVE CO., HAMILTON, OHIO Tet A. V. to tie one end of his new rope 
behind a car and drag it about a mile along 


‘L00K UP YOUR NEATROLA MAN... a dirt road. Presto! The new rope behaves 
NEL MAKE THINGS NOT FOR YOU" like a lamb.—G. L. O., Puposky, Minn. 


@ Big. Beautiful. Modern. A handsome addition 
to your living room 
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draty me 


TRY FOR AN (U2E SCHOLARSHIP 


Cop this girl and send us your drawing — perhaps you ll win a COMPLETE 
ART INSTRUCTION COURSE FREE! this contest is for amateurs, so if you like 


to draw do not hesitate to enter. 


Prizes for Five Best Drawings — FIVE COMPLETE ART COURSES 
FREE, including drawing outfits. (Value of each course, $198.00.) 
FREE! Each contestant whose drawing shows sufficient merit will receive a grading and 
advice as to whether he or she has, in our estimation, artistic talent worth developing. 
Nowadays design and color play an important part in the sale of almost everything. 
Therefore the artist, who designs merchandise or illustrates advertising has become 
a real factor in modern industry. Machines can never displace him. Many former 
students, both men and girls who are now commercial designers or illustrators 
capable of earning up to $5000 yearly have been trained by our Art Course. 
Here's a splendid opportunity to test your talent. Read the rules and send your 


drawing to the address below. 


RULES: This contest open only to amateurs, 16 years old or more. Professional commercial artists and our own 
students are not eligible. 1. Make drawing of girl 5'» inches high, on paper 7 inches high. Draw only the girl, 
not the lettering. 2. fise only pencil or pen. 3. No drawings will be returned. 4. Print your name, address (town, 
county, state), age and present occupation on back of drawing. 5. All drawings must be received by Oct. 
3ist, 1941. Prizes will be awarded for drawings best in proportion and neatness by Art Instruction’s Faculty. 


‘ART INSTRUCTION INC» 


(Formerly FEDERAL SCHOOLS, Incorporated ) 
Dept. 11141, 500 South 4th Street, Minneapolis, Minnesota 
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EVERYTHING /N RAD/O 
AT LOWEST PRICES/ 


GET ALLIED’S 
GREAT NEW 1942 
RADIO CATALOG! 


212-PAGE 
VALUE BOOK! 


n= pe 


50 New Radios! & 


Builders and Experimenters! Bu 
nat ho and 


and inexpensive diagr 


AC-DC “OCEAN HOPPER 
Por 
ra 


KNIGHT CRYSTAL SET 
B bes 
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Radio Dictionary 
for Ka 

lead 

super 

tO-tiricte 

com! 

Words and te 


833 W. Jackson Bivd. Dept. 7-FL-1 
Chicago, Ilinois 
ir FREE 1942 Spring Catalog 
» Dictionary 
» Builders’ Handbook 


She Just Couldn’t Keep House 
Without Shirt Cardboards 


Ir C.C. M. doesn’t use those 22 shirt card- 
boards pronto, it won't be my fault. Here 
are some of the things I use them for: I lay 
them on the bottom of the ice box and 
change them weekly; on the soap shelf in the 
closet; under the fry- 
ing pans; on the table 
for cutting vegetables; 
under the dog's dish. I 
cut them in half and 
slip them under the 
ash trays on night 
tables; I use other 
halves under flower 
vases and I set the ink 
bottle on them when 
the children do their 
homework. Last month 
we took a lot to the 
beach and made soles for canvas shoes worn 
without stockings; we took them to sit on in 
the boat; we cleaned fish on them; we put 
them on the car floor for the oil can. When 
I paint I set the can and brush on them; 
when hubby fixes my electric cords and does 
other odd jobs, they keep the tools and de- 
bris off the kitchen table. I cut them round 
for fan bases to protect the tables. And just 
now I have carried my typewriter into the 
living room for a cool place to work and have 
one under it so I will not mar my new nest 
of tables. The idea is to have them handy; 
I keep mine in a discarded magazine rack 
in my pantry. If these hints do not help 
Cc. C. M., let him write giving his age, occupa- 
tion, and favorite hobbies, and I'll think up 
some more. And don't let him dare throw 
them in the garbage can as Readers Say’s 
artist suggested. They're GOLD!—Mrs. E. M. 
E., New York, N. Y. 


We'll Settle for the $10,000 
and Save Paper and Pencils 


Havinc had a lot of 
fun figuring out preb- 
lems in Readers Say, 
I'll submit one myself: 
Suppose someone of- 
fered to give you either 
a cent today, two cents 
tomorrow, and so on, 
doubling the amount 
every day until the end 
of 30 days—or a lump 
sum of $10,000. Which 
would you choose ?— 
B. F., Brooklyn, N. Y. 


HELP/ ONE ATA TIME! 


HEIGH- HO, THERE IT 
1S AGAIN — GIMME THE 
PENNIES! 


POPULAR SCIENCE 





Minutes a ~e 


Give me } one this 
and I'll prove I can 


ANEW MAN! 1 


“trading-in” old bodies for new! 
Vm taking men who know that 
the condition of their arms, shoul- 
ders, chests and legs—their strength, 
“wind,” and endurance—is not 100% a photo 
. ° “rr . ~*~, i) mié 
And I'm making NEW MEN of 1 who oe ge ee 
them. Right now I'm even training | title, “The 
hundreds of soldiers and sailors who World's Most 
KNOW they've got to get into shape 4 veloped Man.” 
FAST! 
Only 15 Minutes a Day 
(re you ALL MAN—tough-mus- 


cled, on your toes every minute, with 
all the up-and-at-'em that can lick 
your weight in wildeats? Or do you 


want the help I can give you—the Charles Atlas--- America’s 
: j Greatest “Builder of Men” 


tmong all the phusical in 





help that has already worked such 


wonders for other fellows, every- — structors and “conditioners of 
aa? men” ONLY ONE NAME 

where: 

her STANDS OUT, That name is 


All the world knows I was ONCE a ; 
. Charles Atlas 
skinny, scrawny $7-pound weakling. And I “ t of th sien 
’ mart o cour 
NOW it knows that I won the title, 2 Cory ew ass sew 
‘The World's Most Perfectly Developed 
Man.” Against all comers! How did I 
do it? How do I work miracles in the 
bodies of other men in only 15 minutes a 
day? The answer is “J/ynamic Tension,” 
the amazing method I discovered and eg 
J » . capable hands 
which changed me from a_ 9$7-pound 1 : that th i" / 
weakling into the champion you see here! ne NOM tne — coe we re 
2 . r men capable of helping America 
In just 15 minutes a day, right in the meet and conquer anu national 
privacy of your own home, I'm ready to emergency, many thousands of 
prove that “Dynamic Tension” can lay a others (even those already in 
new outtit of solid muscle over every their country’s Army and Navy) 
inch of your body Let me put new, are calling upon Charles 
smashing power into your arms and itlas to build the kind 
shoulders—give you an armor-shield of of men America 
stomach muscle that laughs at punches vitallu needs. 
strengthen your legs into real columns 
of surging stamina. If lack of exercise 


or wrong living has weakened you inside, 
I'll get after that 7 too, and show MAIL THIS 
COUPON NOW! 


you how it feels to LI 
i »t 
FREE: etal a Rata. Se 
Almost two million men have sent for and read my book. pep seg meny Dent. iL, 

“Everlasting Health and Strength.” It tells you exactly what 2 we ry Now being — 
“Dynamic Tension” can do. And it’s packed with pictures that help make. ‘New yay Pe of 
SHOW you what it does. RESULTS it has produced for gs a al development, 
other men. RESULTS I want to prove it can get for YOU! 
If you are satisfied to take a back seat and be pushed around 
by other fellows week-in, week-out, you don’t want this book. 
But if you want to learn how vou can actually become a NEW 
MAN, right in the privacy of your own home and in only 15 
minutes a day, then man!—get this coupon into the mail to 
me as fast as your legs can get to the letterbox! CHARLES 
ATLAS, Dept. 1L, 115 East 23rd St., New York City. 


Charles Atlas is recognized as 

imerica’s Greatest Builder of 
Ven. timost two million men 
have written to him, Thousands 
upon thousands have put their 
phusical development into his 
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Increased 
production 


means more 
Jobs for MACHINISTS 


and bigger pay for men who know their work 


practical facts on 
ed to advance 

other man’s 
ve your problems, 


The AMERICAN 
MACHINISTS’ LIBRARY 


6 volumes—2368 pages—2516 illustrations 
(A combined home-study course and reference library) 
This library of mac hine mee pra: ‘tice was written for practical 
giv yu t be nethod r every kind of machine shop 
da 5 her mact t\ and 
peed f gear 
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rn m ‘ir p-te » methods, you ne 
nta > of the 


xe 


ex} 


v n—completely i 
help to the ‘ ne op man wih 


ee ‘money Gowa—cpestes 6 potqo—ensy payments. 


COUPON 


EXAMINATION. 
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SPITFIRE ? Pont 


"Uka? 


KwowALLP LANES II 


Now you can know at sight 60 _ 

of the latest airplane types you 

a FL Z. Shows 
, of All Nations 


gives 


ish Spitfire German 
Italian Breda, Russian ARK 
nese Mitsubishi and other 
fighting mmercial 
private planes. Send u 
pon with only 10 
errrrrcrr(fc(.f(Cfc 
National Aeronautics Council, tne 
Dept. SO11A, 37 West 47th St. 8 YC 
y I ‘ k 
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BE PREPARED! LEARN TO SHOOT WITH BENJAMIN 


MADE IN aa 42 
U.S.A. > 





HARD 

ACCURATE SHOOTING 

WITH CHAMBERED AIR 

lel BENJAMIN AIR RIFLES WITH 

te oe , a 

mht h 

vat * Shooting toree” is aaiustanl : with amazing, maximum 

and accuracy — 
on “action seomunee Fire "ate Trigger: safety Cock Mand Pump. 
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GENUINE. ComPressto Ain’ PISTOLS. f » dea 


Ts. 
BENJAMIN AIR iFLECO., 893 Marion St., St. Louis, Mo., U.S.A. 
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oe MAGIC 
for Fun 
and 
Profit 


END for the big new ben page MODE RN M AGIC MANU AL 
d let a famous m lan wton ify fri 
Mw h hundred of maz 
m. Read minds and sealed 
ttes appear and vani make watcl f 





L 


BY JEAN HUGARD 


“250 Mustrations Show vow Now 
follow drawings by Nelson h 
show exactly how to produ 
yiders. And the hundreds 
be appotat is 
the easiest 
Take advan 


Septes macter professfonal mas 
n marvin. Mail to Dept P. “Har per & Brot 
It 5 Days 49 E. 33rd St.. New York. A copy of Ht ward s 


FR EE! Modern Magic Manual wil! be sent to you at 
° once. After 5 days return it or remit only $3 50 


ling are 


B. S. Degree in 2. Years 


World famous for technical 2% -year courses in 
Civil, Electrical, Mechanical themical, ‘Ra lio, 
Aeronautical Engineering ; Business 

tration and A inting Special prepar atory 
department for those who lack required high school work Short 
liploma courses (36 weeks) in Surveying, Drafting Low tuition. Low 
living costs. Students from every state and many a countries 
58th year. Enter January, March, June, Septe: ite for cata 
log. Burton Handy Pre , S11 College Ave.. ANGOLA, INDIANA. 


ll ATINA 


oe DRAFTSMEN NEEDED on planes, motor 
nent. Big pay. Special Ariatton /srafting « 
oa QUICKL Ly at home in spare tin FREE 


No obligati« oat, A 
American Schoo Drexel at 58th, Chicago 


+ THERES @ 


AYE BURNS will teach ye ye BSOW Oe CRE ATE ORI INAL 
< RARTOONS at home thai y st ar 
26 lessons ond over 600 litustrations. All for O 


Send name and address for free det 


RAYE BURNS SCHOOL, Dept. S, Box 3583, CLEVELAND, OHIO 
Regain Perfect Speech, if you 


ENGINEERING 


oral < 
"Bulletin. 


Every stammerer should have the new 287 page book ‘‘Stam- 

meriag, Its Cause and Correction’’. Sent free to stamme rers. It 
describes the Bogue Unit Method for the scientifi tion of 
stammering and stutt x Met s ess sed at B e 
In ane ee Se peas sinee 1 aL. Mindeened ty ohewistant Write 
for f infortr 


Benjamin N. Bogue. Dept. 981 Circle Tower, Indianapolis, Indiana. 


| WANT TO TRAIN YOU 
For A Big-Paying Job 


lin THE MEAT BUSINESS 


Thomas E. Lattin pent 


President 


National School of Meat Cutting, ‘Ine., Ohio. 


Dept. 0-8, Toledo, 





INVENTORS 


Get Expert Advice on HOW to 
PROTECT and SELL Your Invention V4 4:44 - 
— ae, | EE COPY 


else had thought of the same thing, 


To had it patented, sold it, and were prof 


DEFENSE INVENTIONS iting from it? Too many. sad to say. 





These unfortunates did not know what 
to do about their inventions, in order 
to protect and profit from them. Some 
thought elaborate working models 
were necessary to secure a patent 

others felt their idea wasn't “worth 
much.” They failed to realize that a 
good practical invention, plus prompt 
wtion in securing a Patent, and locating a buyer or a good market, 
have proved the secrets of success for thousands of inventors. 


Patent Guide Shows What To Do 


Our “Patent Guide for the Inventor’ answers many important 
questions concerning Patents that inventors constantly ask. It tells 
what facts, details, drawings, sketches, etc. are necessary to apply 
for a Patent; how to protect your invention through dated and wit 
nessed disclosure; how to do this AT ONCE to safeguard your 
rights: how Patent Office Records can be checked to determine 
whether the invention is probably patentable before filing fees need 
be paid: discusses costs involved and a practical way these can be 
paid as the application progresses. It tells how some inventors se 
cured financial backing: how many simple inventions have proved 
large commercial successes; how Patents covering improvements 
ilso can be profitably utilized and marketed; tells countless other 
facts of interest. 


PACES 
Why You Need Expert Assistance 
The Patent Laws were enacted for your benetit—to give you pro : 0 /00 
tection for the features of your invention which are Patentable ‘But ver 
these features must be legally and concisely set forth in the form of 


claims.’ This phase of the procedure is so complex that the Patent - lL + : 
Office Inventor to engage a competent Registered Patent ustrations 


Du the € 














ulvises the 
Attorney. We maintain a large staff-—carefully trained 
registered patent attorneys —expert draftsmen—experi iTS > ™ 
enced searchers—to serve you. We have been serving in- eS eae Ss 


aes CLARENCE A. OBRIEN 


Take First Step Now 


With the Patent Guide you will receive also Free a “Re« 

ord of Invention” form which will enable vou at once to 
establish the date of your invention, before you file vour 
Patent application. This step costs you nothing vet may 
be vital to your success. Remember—in Patent Matters 
ACTION is IMPORTANT. Delay can be costly. Mail the 
coupon in an envelope, or paste it on a penny postcard 


NOW. 


: ° CLARENCE A. O'BRIEN 
Dh ‘G//77, “Worthy of Your Trust’’ 
Y Registered 


Patent Attorney 


FREE BOOK Naan 


IMMEDIATELY MAIL COUPON TODAY! 





CLARENCE A. O’BRIEN 
Registered Patent Attorney before the United States Patent Office 
1L2 Adams Building, Washington, D. C. 


Please send me your ts-Page “Patent Guide™ and 
your specially prepared “Record of Invention” form 
FREI rhis request does not obligate me. 


Name 


City State 


(Please write or print plainly.) 


NOVEMBER, 1941 case mention Popvut 











CH OPPORTUNITY TO EARN 
$1040 WHILE LEARNING 


Available to Students Through Cooperation 
of Milwaukee Industries 


Suez 200 Guoseigente tus most unusual offer to qualified 
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pore .' =e ~ = alana 4 i i “Writ now for full details and your copy of ‘‘Ca- 
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> Get ready now f good in 
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FOR 3¢ A DAY 


HERE’S WHAT YOU GET 


IN THIS NEW 


SICKNESS-ACCIDENT POLICY 


100° 


a month for sickness or accident 
disability. 


$1,000° 


for accidental loss of limbs 
or sight. 


$1,000> 


for accidental death 


NO MEDICAL EXAMINATION 





Under a liberal free inspection offer, 
you can read all the provisions and 
benefits of this policy before you pay 
one cent. 

Remember! Up to $100 a month 
for 12 months for disability from 
accident—up to $100 a month for 
three months for sickness— $50 for 
hospital care in accidental injury— 
$1,000 for loss of life, or loss of 
limbs or sight—and other important 
benefits ! 

This excellent protection against 
loss of time and income—in case of 
sickness or accident—is offered by 
Postal Life & Casualty Insurance 
Company of Kansas City, an old line 
legal reserve company which has 
served more than a QUARTER- 
MILLION policyholders in the last 
14 years. 


Over $1,000,000.00 Cash Ben- 
efits Have Already Been Paid 


Postal policyholders have received 
over 1 million dollars in cash benefits. 





10-DAY 


caer inipaeTION Preostat ure 2 “casuarry’ msunance co 


27 Wyandotte - Kansas City, Mo. - Dept. PS 


Fill in and mail this coupon, and a sample policy 
will be mailed you for FREE INSPECTION, 
without any obligation whatsoever. 


N AGENT WILL CALL! 
MONEY TO SEND! 
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Prepare NOW to earn as high as $3000 to 

$5000 a year as Pilot, Mechanic or Aero- 

nautical ngineer. Lin oin trains you a 

only for immediate esse 

in National Def —; but for a LIFETIME ca- 

REER in Aviat 

BSE AN AERONAUTICAL ENGINEER. 

Design and Bui ds needed Airplanes. Big 

High Pa Many ur to $4000 a year 

School edu ation 

BSE A PROFESSIONAL PILOT. Or ‘ 

Graduates in great demand. Start th ¢ 504 

$3600 a year. Rapid advancemen Flight Tra 
Government Approved, BOTH Primary 
Advar 

BSE A SKILLED MECHANIC. 

Government rage Me 

prepares for Go 

char and in 


Help 
demand 


High 


A ne Airport 

for these men. Pays $15 
MAIL COUPON NOW {: 
mation. Learn about es 
tions r ation 
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Lincoin Aeronautical Institute, 
6311 Aircraft Sullding, Lincoin, Bobreska 
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ng else 


sorts 


THE arte yy COMPANY, 
Dept 23 S East 26th Street, New bpp e. ¥ 
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voices 0 native can ‘4 for FREE 
own home. 


ITUTE 
a INST: 
58 R.C.A. Building New York 


City 


LEARN CARTOONING 
AT HOME IN SPARE TIME 


Send for this FREE book containing money-making 
tips, cartooning charts, idea creating methods. list 
of cartoon buyers, and other valuable information. 
Read about the money-making opportunities in 
one of the most fascinating of all professions 
CARTOONING. With this booklet we will include 
a complete portfolio describing our easy Course in 
Cartooning and explaining our new Marionette 
Method of Instruction. We will also tell you how 
to get the Cartoonists’ Exchange Laugh Finder 
FREE of extra cost. This amazing device actually 
helps create and originate humorous ideas. Send 
name at once and mention your age 


CARTOONISTS” EXCHANGE 
Dept. 144 Pleasant Hill, Ohio 


RADIO COURSES 


Radio Operating—Radio Servicing—Amateur Code Classes 
Electronics—1 yr. day course; 2 yrs. eve. 


AUTO MECHANICS °°", fers: 


Shop Principles 





Air Conditioning—Refrigeration—Motion Picture Operating 


DRAFTING 
Y.M. G A. 


(Mechanical Drawing— 
Bive Print Reading) 
TRADE & TECHNICAL SCHOOL 
10 W. 63rd St. New York, N. Y. 





MORE DRAFTSMEN NEEDED ip al! man- 
and building lines—$30 to $50 a 
ek and UP. Learn quickly at hor 
e. Selective Employment Ser 
for FREE Bulletir No 
American School 
Dept. 100846, Drexel & S8th, Chicago 


BRUSH PLATING OUTFITS 


foucets, bicycles 





for autoparts, reflectors, 
* No tonks necessary. Free particulars. & 


GUNMETALCO., AVE.F, DECATUR, ILLINOIS 


LITTLE BLUE At 


Send postcard for our free <eenegee. 
Thousands of bargains. Addre 

EACH —— s JULIUS CO., Cai talogue 
Dept. M-804, GIRARD, KANSAS 


aa HEAD COLDS 


SINUS CATARRH 


TRY THIS FOR RELIEF OF THE NASAL CONGESTION 


To ease such nasal congestion symptoms as sniffling, 
sneezing, hawking, stuffed-up feeling, watery eyes, 
roaring earsand pounding pressure, FLUSH thenasal 
passage with SINASIPTEC. Based on a physician's 
successful prescription. SINASIPTEC washes out 
thick, crusty, sticky, old mucous as it soothes and re- 
duces swollen, irritated tissue. Ask your druggists. 


Send Today for An Amazing 25c Test 
Just mall 25¢ with name, address today for new special com- 

ete Sinasiptec and Nasal Do uche package for thoroughtrial 
fo American Drug Corp., Dept. 20. 6060 Maple, St. Louis, Mo, 


YES! YOU CAN MAKE 
BIG MONEY WITH 
HOOVER UNIFORMS! 


Make big earnings with famous nationa!|y 

advertised Hoover line of smart, exciusive 
Uniforms for restaurants, fountains, hote 

offices, doctors, dentists, 

o-house. No experience—no 

money needed. Mai Ae nay nek pre be new 

am Style presentation, actua! samples and 

money-making equipment went FREE HOOVER, 

251 w. 19th St., Dept. zZK-18, New York. 
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Now Ready—Our new 1942 Catalog of 


“HARD-TO-GET” MATERIALS 


For tndustrial Arts De oe in Schools. Institutions. et« 
ture Rep Men, Cabinet Ss 
omnecrattere etc. Send 10« cash or stamp ew catalog 
A tew of the items we sell: Chest hardware hinges, supports 
opper trim, also mouldings Finishing ma 
stain. varnish, abrasive 
Upholstering supplies 


also 


Furni 
Shops 


findings 

Chair cane 

for smoking sts 

with and without dials. 
etc 


> and spring clock 
» Venetian Blind hardware 


ompact inserts 


¢ t Cos 
barometers, bud vases, silver giass candles, etc. 


Thurston Supply Company, Dept. P. S., Anoka, Minnesota 
DEGREE IN 
adie TWO YEARS 


S. Degree courses in engineering: Electrical, Civil, Chem.. 
Mechanical, Radio or Aeronautical. 1 yr. Mech. Draft- 
ing. Approved by Civil Aeronautics Authority, participa- 
tion in Pilot Training Program. Large industrial center 
Prep courses without extra charge. Earn board if desired 
Low tuition. Enter December, March, June, September 
Write for Catalo 

6111 E. 
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Washington Bivd., Fort Wayne, Ind. 


INDIANA TECHNICAL COLLEGE 


ERA DEGREE 411 tome 


From A Chartered Educational Institution 
Conducted by Correspondence 
Seqree Courses in Arts; Sciences yophy: Education; Public Health 
Jurisprudence; Psychology: Socio vy: Physics: Chemistr Geo 
nee logy; Law: Bu asiness Tr ning cceounting; Statistics 
al Civil Mech anical; Drafting Architec 
mautica Radio Industria 
Refrigeration; Air Conditioning: (} 


: « i 
McKinley- Roosevelt Foundation, 4610-AF Sheridan Road. 
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Study Aviation t one 
of America finest a 
sidest estat ! Av 


equipped 


ker, Dire 
P.O. Box as P ittsburgh.Pa 


PITTSBURGH INSTITUTE 
or AERONAUTICS 


GOOD JOBS in RADIO %."77'."% 


age 17 to 20 
As older men leave for the army, 


Radio calis for high 
school graduates. So don’t snap up just any temporary 
job! Train for $150 to $250 per month positions at school 
where the army has sent many men the past year. Next 


class starts Jan. 5. Write for free catalog now! 


Dodge’s Telegraph & Radio Institute 
305 Monroe St., Valparaiso, Ind. 


NEW WAY TO CHOOSE A CAREER 


ODAY, getting a eben choosing a career is no longer a hit-or- 
miss task an now accurately determine for you, in ad 
vance, just what typoet worker profession youare best suited for 
Send your name on a penny pestcard for FREE book/et 

proven way to greater success 


Pasadena, Calif 


LET SCIENCE 
PICK A J08 
For You! 

explaining this new 


Vocational Guidance Asso., Dept. 211,25. N. Mentor Ave., 


ALL | 
DATA . 


THE PLASTEX Industry needs manufacturers on small 
s snd for big production of Lamp and Clock Stands 
ois and Novelties in Plastex and Marble imita 
loc material ma 
t sids furnishe 
ion “rT brings good 
t being placed 


4 


ry 


Ambitious 
» cha r prosperity. Our Free book- 
1 interest and ‘benefit you 


PLASTEX INDUSTRIES, Dept. 2, 1085 Washineton Ave.. New York. N.Y. 


NOVEMBER, 1941 


mention PoPULAR SCIENCI 


We Will 
Send You Our 


FREE 
BOOK 


“HOW TO PROTECT 
YOUR INVENTION” and 
Invention Record Form 





Our laws favorthe inventor 
who makes a dated record 
of his invention, and who is 
diligent in filing his patent 
" application 





You owe it to yourself, if you value your inven- 
tion, to make an accurate. dated. and witnessed 
record of your invention, and then take steps to 
apply for a patent just as quickly as possible. 


PERSONAL SERViCE 


Hence, our service can be important to you: As 
soon as you write us. we send, by return mail, an 
Invention Record’’ form for you to fill out. And 
then, when you return it to us, our prompt and per- 
sonal service begins We personally direct the 
search of the Patent Office Records. Personally re- 
nort to you. Personally supervise the preparation 
and filing of vour application and the handling of 
your case. There is no lost motion, no lost time. 


PATENT AND SELL YOUR 
INVENTION 


> handle your case skilfully and thoroughly with 


a view to securing the best possible patent for vou 
—giving you the full benefit of our training as pat- 
ent attorneys and our years of experience serving 
hundreds of inventors. We make personal calis at 
the Patent Office when required. And beyond this, 
we will endeavor to give you useful hints and sug- 
gestions on selling your invention 


WRITE US TODAY... 


When vour invention comes to us it is strictly con- 
fidential. All correspondence is handled personally 
by us. We take a persona! interest in your success, 


so you can write us fully 


IMPORTANT TO GET STARTED 
RIGHT 


Know how the laws protect you, and what steps 
to take. We will send you Complete FREE Book- 
let “‘How To Protect Your Invention and FREE 

Invention Record’’ Form. Write_us. or mail this 
coupon today—McMorrow and Berman. Regis- 
tered Patent Attorneys, 142-S Barrister Build- 
ing, Washington, D. C 


McMORROW & BERMAN 


REGISTERED PATENT ATTORNEYS BEFORE U.S. PATENT OFFICE 
142-S Barrister Building Washington, D. C. 
Send me your NEW FREE Book ‘‘How to Protect Your In- 


vention’’ and specially prepared ‘‘Invention Record’’ form at 
once I understand that this request does not obligate me 





Name 
Address 


City State 
Name Clearly 











MONTHLY when writing 








aee® AUTO MECHANICS) | 





COVERS EVERY PROBLEM THAT CONFRONTS EVEN THE EXPERT 
AUTO MECHANIC... EASY 70-0... 
The National Defense Program has Based on 
Official 


creoted a shortage of trained Auto 
FACTORY 


Mechanics. Now is the time to extend <= 
Books 


your knowledge of mechanics ond \ 
prepore yourself! Regardless of the 
Covering 
ALL Cars 


car you want to repair, MoToR's new = 
Shop Manvo! will show you the foc | 
- 
1935-1941 
Inclusive 


tory-correct way to do the job! Gives 
official manufacturers dota needed 
by every mechanic for overhauling 
or adjusting every American out 
mobile mode since 1934. Used daily 
by thousonds of repoir shops, stu 
dents and schools 


567 BIG 8Y, x 11 PAGES—850 
PHOTOS, DRAWINGS, CHARTS, TABLES 
— Give Nearly 200,000 Vital Facts on: 
Engine everhou!l — Electric system — Fuel system 
Cooling sy stem—Clutch—Tranimiss:en—Universels 
—Rear end—Wheels—Brokes—Front end—Sheck 
— Steering — Ignition — lubrication — 
ond hundreds 
od instructions thet describe the exact 
how-to-do- of such repoirs 


Satisfied 
Published by MoToR, 572 Madison Ave, New York, WY. 
The Leading Avtomotive Business Mogotne SEND NO MONEY! 


MoToR, Book Department, Room 2505, 572 Madison Ave, New York 


194) Foctory Shop Monve!l | will pay postmen 


Your Money Back 
if not 


Please PUSH me @ copy of Molo®s 
SD plus @ few conts delivery chorge; but it is understood. that # book does not sotisty 
may return ot within 7 days (and in its original condition) and hove the $) purchase 
(Foreign Price $4, cash; no C. O. 0. ro Coneda.) 


AGE 


we 
Brice refunded immediately 


NAME 
aooeRess 
city 

oc 





arnings o en and Women tpty yy pre 
of Swedieh Massage run as > oe tab 
per week but many prefer to en thei r owr 
omes from Doctors hospitals 
»rivate patios te come to th 
hrou ur training Redu 
« for speci 
te for Anat arts and boo 
They re FREE 
The College of Swedish Massage 
30 E. Adams St., Opt. 870, Chicago 


LEARN AT HOME 
Be a Taxidermist 


, sure spare time profits. Save 
hies. Mount BIRDS. ANIMALS 
HE ADS, yISH. i AN furs and hides Mount commor 
s into fine groups Id-game pot needed 
i quickly learne . Investigate! 
FREE BOOK 3."8 30 2 
Tells how YOU can be a 
xidermis make a home museum, have fun and 
PROFIT nm your HOBBY. Old reliable scho 
250,000 successful or ide nts. Students earn BIG 
PROFITS n secimens for ott T! 
strange Ly BOOK will interest and a 
Nothir it Send. TODA Y—this MINT TE 
for YOUR Free « y. State your AGE. 


N. W. School of Taxidermy, 3398 Elwood Bidg., Omaha, Neb. 


Re are 'N are at H bby 











30 


AKE BIG MONEY at HOME / 


NEW INVENTION 


Clecloplates by Brush 


New, patented invention makes possible 
big earnings AT HOME. Replate auto- 
parts—worn articles in homes, stores, hotels, 
restaurants, etc., with durable, sparkling, new 
coat of metal—with stroke of brush 
ample, quick. Genuine Gold, Silver, 

mium, etc. Everythin, furnished Outfit 
complete, ready for use io shop required. 
Clear from $2 to $5 an hour in lifetime busi- 
ness. Small investment starts you in business 
Steady repeat. Machine can pay for itself in 
week. Send TODAY for FREE SAMPLE 
and illustrated BOOKLET how you can have 
a life income from a business of YOUR OWN 
built upon satisfied customers. Act at once! 

WARNER ELECTRIC COMPANY | 


225 N. Wabash Ave., eens Rte i., Dept. 2 


' Oy N CATALOG 


SAMPLE and 
BOOKLET 


EXPLAINS ALL 








25,000 books of all publishers list- 

ed in our 47th Annual Bargain Catalog of 320 pages. Old-time 
favorites—latest “best sellers.’ Reference, Fiction, Juvenile, 
History. Scientific, etc. Supplying schools, colleges, libraries and 
thousands of individual customers. Send postcard today for our 
new 1942 catalog, “Bargains in Books.”’ 


THE BOOK SUPPLY COMPANY, DEPT. 144 
564-566 West Monroe St. _Chicago, i. 





Knit your group closer together and 
enhance pride of membership with pins 
or rings. Bastian’s big selection, low 
prices, traditional clean-cut quality 
work has led the field for 46 years 


WRITE TODAY FOR NEW FREE CATALOG! 


BASTIAN BROS. Dept.82, Rochester, N. Y. 
a eee. DEFENSE 


can be achieved only through cultivation of the min« 
Defend spiritual and ethical values, and become ir 


vincible, under the banner of righteousness, now 
( Ba unfurled by a New Race and Order. Send for 
our latest 60 page, illustrated brochure, LEMURIA 
X xX] THE INCOMPARABLE. It reveals who you arc 


why you are here, your past history and your future 
— \/ inheritance. TWO DIMES covers the cost of mailing 
Act today. You incur no obligation of any kind, 


LEMURIAN F ELLOWSHI DEPT. 48, 928 N. PLANKINTON 


AVE., MILWAUKEE, WISCONSIN 
BIG d 
Best Pouttrs Paper rssucs 10 
Help »s increase Po ultryProfits. Sendcoinor stamps 
ty Pas - W ated Tacrtcan Poultry pa 
544 80. ‘Clark Swrect Chicago, Illinois 


AS 
“0: 








Fastest Sighting 
Combination Known 


BLES fate Rear Sight and 
4‘. Sheard Gold Bead Front Sight 


Look through peep to gold bead and cen- 


rchangeable ‘aise 
. Gold front gem that nev er 
+ $1.50. Give make, model and rifle cal. 


Marble: Arms & & — sis Delta Ave 


Gladstone. ™ Mich... U.S.A. 
GET RELIEF 
-or Money Back 


For quick relief from itching of eczema, pimples, athlete's foot, 
scales, scabies, rashesand other externally caused skin troubles, 
use world-famous, cooling, antiseptic, liquid D. D. D. Prescrip- 
tion. Greaseless, stainless. Soothes irritation and quickly stops 
the most intense itching. 35c trial bottle proves it, or money 
back. Ask your druggist today for D. D. D. PRESCRIPTION, 
POPULAR SCIENCE 


ertisers 





Your Way 
to SUCCESS! 


abili- 
If 


the 


and 
in demand 

ok ahead! Make 
Think of ie Op 
for commercial 

' 


special skills 


and 


va. oh Ler 

poy at home. Easy 
payments. Write today for Free Literature 
Give 


11141B ART INSTRUCTION, INC. 


(Formerly Federal Schools, Incorporated) 
500 So. 4th St., Minneapolis, Minn. 


igr 
} 


age, oct n 


ENGINEERING 


ELECTRICAL ‘xomennc 


at Bliss for a better piace in vital industries and de- 
fense. Learn tundamentais of electrical theory and practice. Ap- 
ply them in modern shops and taboratories. Competent faculty 
gives personal supervision. Graduates in demand. Comfortable 
living quarters; spacious campus. 49th year. Reasonable rate. 
Catalog. 111 Takoma Ave., Washington, D. C. 


Prepare 





= wily, 
B ltt c S — SCHOOL * 


Short, 
char 











urses in Aircraft, Sheet Met 

ral Drafting ; Electricity 

£ oe and Two-Year « 
al, Structural 


Degree 3 1 Low tu 


Intensive Defense « 
1, Str tural, Archit 


t Thi 
FINLAY ‘ENGINEERING. COLLEGE 
1003 Indiana Ave. Kansas City, Mo. 


” w 
peor s ll 
Curtiss-Wright Technical institute, Glendale (Los Angeles) California 


— BOOK IN PRINT! 


door We pay postage. 
w books, popular editions 
redica mec — chi 
‘all at guarantee d ey 
r 1! 


Clark 


ate i 
I s t r { 
1 NOW —TODAY! 
CLARKSON PUBLISHING COMPANY 
__ Dept. PUI-1253 So. Wabash  Ave., Chicago, Ilinois 


Splendid opportunities. Prepare in spare 
time. Easy plan. No previous experience 
neede ommon schoc cation sufficient 
Send for free booklet “‘Opportunities in Pho 
togr ey *, particulars anc ee 
erican School of Photo 
sais miehions Ace , Dept. 1368, 


1 edt 


hice 4 um 


Both Electric Are and Acetylene by practical Shop- 

Plan method in a few short weeks. No text-books 

learn by doing. Finest equipment. Low tui- 

ay-After-Graduation-Plan. Also, courses in 
Mechanics, Collision Work, 
Metal Finishing. etc. Illustrated lit- 

erature free. Write today aida 

32 PAGE 
CATALOG 


MICHIGAN TRADE SCHOOL 


3718 Woodward, Detroit, Mich. 


Big, rich, 
5” x i! 


' 
leather personal 


—bound by 
with buckle 


taining to 
inventions 
several dollars 
store 


lable sketches 


pondence 


the ideal place to keep 
inventior all of ir corre 


ir pater appl 


your 


ling t 


east 


recta "You Gas Get This Handsome 


Organizer For Your Valuable Notes 
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ild ordinari 
tion with a 
Val aable 
lé 
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you wo 


ner personai 


ACT NOW! 


nmediately for Evide 
ion’ form and two! 
book Patent Pri 


When and How 


victor 


VANS & 


Ev 
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ath. 7 


nce 


Co. 


REGISTERED PATENT ATTORNEYS 


MAIN OFFICE: 430-M VICTOR BUILDING 
WASHINGTON, D. C. 
Protection 
obligat 


ir book and 
' witt 


“Patent 
without cost 


or 
NAME 
ADDRESS 


CITY AND STATE 


How 


handsome, 
genuine 
file 
your valuable papers. 
expanding file containing 
8 tough manila envelopes 
leather 
will 
hold all of your notes per- 
a number 
Would 
mn 


for 
An 


strap 


ly 


of 
cost 
any 


and pencil 








PATENTED OR 
UNPATENTED 
Practical and useful new inventions, or novel improvements on previously 
protected devices, can now be safely marketed without patenting expense. 
We have successfully helped inventors for over 17 years in selling their unpatented 
ideas to manufacturers, with positive safeguards under Federal Court decisions. Send 
for complete information about this co-operatively owned association. Over 50 inven- 
tion-minded employees to give you efficient, individual service. 
References: Dun & Bradstreet, Thomas’ Register of American Manufacturers, etc. 


CHARTERED INSTITUTE OF AMERICAN INVENTORS 
DEPARTMENT 3, BARRISTER BUILDING WASHINGTON, D. C. 


PARKS AIR COLLEGE 


You Can iM PARKS AIRPOR EAST ST.LOUIS, MLL 


Offers YOU COLLEGE and PROFESSIONAL TRAINING 
Trained Artists are capable of earning $30, $50. Majoring in AVIATION 


$75 a weons Now is the time to prepare for a 
easant rofitable Art career Ow proven Illinois Superintendent of Pub Iie _Inetruction 
ractica me thod preperes yas step by ster stitutions ed by the t 


at ‘ . r led ti € 
COMMERCIAL ART, AN bee Of Kdwration, Pederel Security Agency. U. &. approved 


Schox 











me 
ILLUSTRATING, CARTOONING all in ONE com mer | Grou an l School and Me hanics 
te course. 2 Art Outfits furnished Mail cou- edited in h the United States Army Air ¢ 
on for FREE BOOK Art for Pleasure & ving flight and mechanical training. Open to high school graduates 
Profit’’. Explains our course of training and op- FOUR courses lead to B.S. degrees in Professional Piloting, Aviation 
portunities in Art. Write today Operations, Maintenance Engineering, Aeronautical Engineering. 


. x , | TWENTY-TWO TRAINING P I. ane 8 ~y used in professional flight 
t ch r s f rii z peration 
FREE BOOK gives details! BRCUTey uaa och tio ace tain 


569 graduates. Enrollment lir ited to 8 total of 300 commercial avia- 
§ Washington School of Art, Studio 1311T Nudents. Capi " maganaens 
g 1115—15th St., N.W., Washington, D. C. 


students Capacity enroliment of 560 
j-acre airport, 25 buildings devoted to school purposes exclusively. 
Dormitories and dining hall at the College 


Add 


15th YEAR earxs Ain TCOLLEGE East St Louis, til. 


wan nnnnnnnnnnnnnnnenntnnnnn nnn Aircraft Instruments oe 


Instructor in the Pittsburgh Institute of Aero mnaut ic s cmos 
WAnD PATTON knows he tie r tion 


Short Cut Mathematics es rai i int = Bane oe ee 


— ft) - MENTS TY ‘ Net 


COMBINED WITH cena soe Mee ae iys_ FREE 


(auction! Sarco ae if you send price with order We pay postage. = 


D. VAN | NOSTRAND CO., Dept. P.S.11, 250 Fourth Ave., New York 


ng course! Now you can lear rat: 
— eis a 2 : Learnt werire S\ONS:, SHOWCARDS 


i & THE SIGN AND SHOW CARD man a Your Town 


wer, 5 ' et your own bus ness pee paeabie eve ' 
‘ ‘ Lars at eS needs signs t at Re ur own t ‘ eresting rs 
- y $1 ps ad Sa ‘ t work Fxper ence unnecessary The ker you start, the 
A ‘ 4 
Complete details. oa coupon TovAY! rail New Method of Personatined instruction | a ' 


. 
1 
' 
8 Nam : we ' Winter term January 5. “on i for new 64-page catalog 
' 
' 
‘ 


ed 


_-  -- —_— =e ter first few ween W i f 


| WEL SON CO., 500 She rs Benge | t 
fi roar , Chicage ey MICHIGAN LETTERING & POSTER SCHOOL 
it 2023 W. Grand Bivd. Detroit, Mich. 


! 

tv 4% i+ 0 %| 
4 smbitious, write for FREE BOOK ,““Opportunities in Bakinz."” \ 
BE PREPARED! LEARN TO SHOOT WITH BENJAMIN National Baking Institute, 1315 Michigan, Dept. 1368, Chicago 


x(00=0020 — STUDY ENGINEERING « HOME 


fer Target—Smali Game—Camping. Gu. rn a Degree at Home 
anteea raeiste haneiscie conomical— Sate 7 From A Chartered ucational tnetitution 
an—Quiet ' 
Vel Bolt ‘Action — Ms amnene a Conducted 4 Corres 
2 “Vale Trigger “Sate ty Loch— Hand Pum “ t De gree Course in Flectrical 
—- ve; Steam: Die Aer 





Bakers make good money! Now 7th Industry in wages! 
Nearly depression -proof. New home study —« Course 
qualifies you. Common school education sufficient. If you're 


RR 

cor t mical Engines 
min Ge nuine Comore seed air Rines % f BR 1 I Medic a 4 aris spre 
N , or factory. Write Today for complete ‘ a 
specitic ath ons ‘ore e arge ts. 


Ar 
Ps “ ve ‘ 
Le ss 
BENJAMIN aie "aiece 0. 852 Marion St. St. Louls, Mo., U.S.A. McHiniey- Roosevelt ‘Vountation. “Geio: oF “Sheridan “Road, Chicago 








Kill friction with Dixon's Microfyne Pow- The lubricating coating lasts—can't drip, 
de red Lubricating Graphite in Dixon's om, or freeze, thin, burn or wash out Big- 
“Cub” Graph-Air Gun. Costs but a dime “Junior” Graph-Air Gun, 30c, and 
loaded with more than 200 shots. Com “Senior”, refillab e. 
Asqueeze shoots the graphite to the 75c. At your dealer's or 
ource of friction, sticking noise and wear write Dept. 27. 











FOR FAME AND FUN-—PLAY A 


PEDLER 


CLARINET 


‘FREE TO PIPE SMOKERS 


Here’s a valuable addition to your 
smoking library! Fall 1941 Catalog 2 
fascinating pages about briar 
schaun corn cob clay odd 


pieces, tobaccos, bler 


I accessories 
Write for your FREE copy 
GEORGE YALE, Dept. 83 
___ 1083 Sixth Ave., New York 


BUYS BACK DATED 5c 








MAGAZINES 


f Fu TION: TECHNICAL ART in 
SED & NEW Bo on Che 
La il catalo i 
“CICERONE: s Magazine & Book ‘Ce weer 
Ot Ps, 863 First Avenue, nue, New _Vork, _N. ve 


ted training. Backed by 36 years experience. Course 
Aw ito Mechanics, Diesel Service and Oper ation, Diesel 
neration, Machine Shop Practice, Auto Electrics 
Flexi ib] e plan to meet specific needs of those with or withou 
Oldest. largest trade school in West qualifies you and helps you 
get a good pay job. Tr ansportation allowed to L. arn room 
and board while learning. Request Free Catalog. 


NATIONAL SCHOOL: 


TRAIN FOR TECHNICAL RADIO WORK | give you tui! Radio Equipment includ 
og Tester, Radio Tools, 146 Radio Parts You de over 100 actual experiments 
You are preconditioned with Radio repair experience right in your own home! 
FREE Write for complete details in new catalog “HOW TO MAKE MONEY IN RADIO 

SPRAYBERRY ACADEMY OF RADIO CEETBUniversity Place. N W.. Washington 0.C 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 


Federal Schools,inc.,1114 1AF ederalSchools Bldg, Minneapolis, Minn. 


Dept. 11-PSA 
los | bos Angeles 


; a grotessten offering untienteed copertuntties. most 
~] and con plete course er racing ever ro 
"Porcelain Work which repares i wh ter 

or start your own business Individual instruct 
the al train ne in day or n ght school. No books—no 


mMecagRie. SCHOOL ‘oF “MECHANICAL DENTISTRY 
207 N. Broad St. ept. . 692 Philadeiphia, Pa. 





a 
WOODSTOCK 


TYPEWRITER 


NOVEMBER, 1941 


$1260 to $2100 YEAR 
Prepare Immediately 


EXAMINATIONS 


Railway Postal Clerks 
wav Posta “lerks get $1,900 the first ear of regular 
oyment, b ig 3 or I and fifteenth of each 
79.17 each y Their pay is automatically 
arly to $2 500 1 $2 > r urge organizations 
be had to Chi at $2,700 a year. ($112.50 


RAILWAY 
POSTAL 
CLERKS 


3 | Rape On—3 Days Off—Full Pay 
Postal Slerks on long runs usually work 3 days 
tf duty or in the same portion During 
pay continues just as though they were 
ing. They travel on a pass when on business 
When they grow old, they are retired with a pension. 


City Mail Carriers, Post 
Office Clerks 


Clerks and Carriers now get $1,700 the 
year of regular employment and au- 
matic y increase $100 a year to 
$2,100. Ope n to Men—Women 18 to 48. 


Many Other Positions 


. . Man other positions are obtainable 
Rural Carriers—Stenographers—Typists—Assistant Statistical 
Clerks—Accountants— Messengers—Office Machine Operators— 
Clerks at Washington, D.C., etc Those wishing these posi- 
tions should qualify at once 


Get Free List of Positions 
Fill out the following coupon. Tear it off and mail it today 


now, at once 

This investment may result in your getting a big-paid gov- 
ernment job 
SSSSSSSSSSSSSSSSSSSSSSSSSESESSSS ESSE HESSES SETTERS EEE Ee eee eee 
FRANKLIN INSTITUTE, Dept. C246, Rochester, N. Y. 

Rush to me, entirely free of charge (1) a full description of 
U. S. Government Jobs 2) Free copy of illustrated 32-page 
book How to Geta U.S Gove rnment Job 3) List of U.S 
Government Jobs 4) Tell me how to qualify for one of these 


obs 
Name 
Address 


Use This Coupon Before You Mistay It. Write or Print Plainty. 


MONTHLY 
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INVENTORS E> 


7 Wet Bolt mee) 2 t-y PATENT | 
SEND FOR FREE BOOK =m 


HOW TO OBTAIN A PATENT 


y a Former Member of the Exam- 

: be (1922-24) of the U. 8. Patent 
+ want te proat. by your idea, —s 
take steps te apply for a U. 8. te ag 


you shoul 
Your first step is to get this Free Book. 


at once 


It tells you fully how to obtain a patent on 

; is Free Book you will 

receive a ‘Record of Invention" form on which you can 
rsonally handled only by a Registe 

o is also a Former Member of the Ex- 

amining Corps of the U. 8S. Patent Office. All communica- 

tions confidential. 
MAN COUPON TODAT ter FREE PATENT BOOK ond RECORD OF INVENTION Form. 


CARL MILLER 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS US. PATENT OFFICE 
Woolworth Bidg., 35th Floor, Dept. 111-C, New York City 
MILLER BUILDING, Dept. 111-C, WASHINGTON, D. C. 


Please send me your Free Book, *‘‘How to Obtain a Patent,’’ 
**Record of tnvention’’ form. 


anal 


BADDRESS 


ye COSTS and OTHER UGEFUL 
FORMAT/OW ABOUT PATENTS 


EUGENE H. PURDY, REGISTERED PATENT ATTORNEY 


INTERNATIONAL BLOG ASHINGTO 


NAME... 
ADDRESS 
a 





INANCE YOUR TRAINING 


Prepare for opportunities in Radio by 8 

weeks of practical shop work in the are at 

4 »S s,on real RADIO eq nent 

tneed adv d education or experience 

Free | ce for life. Many earn 

while le arning. Mail coupon today for free book 
de t 


me success 





“ 1 n 
ful Rad Men af oy rtr 
C. LEWIS, Pres., RADIO iy ty Sovne Electrical Schoot 
500 5. Paulina St. Dept. icago, tlinois 

Send Free Read Rook rep ee T me t 


your *"Pay-Tuit After-Grad * Plan. 





STATE 














Write for oar New Free Book, ‘‘How 
Good Per * it contains a ne 
»w others learne tf -; - spare time 
for a Professional Pen Point and your 
ame beautifully written. Write today 
THE TAMBLYN SCHOOL OF PENS PENMANSHIP 








439 Ridge Building, ¥, Mo. 
MONEY - 


LEARN manina mom 


me aur mplified method that has helped train creators of ‘*Terry 
Wash Tubbs Out Our Way.’ te Winkie,"* 
' “Strange Ae It Seems,"" “‘Seeret Agent 

Earn while learning. Rush l0¢ for Pic 

» test your ability.) and full details. (State os"). 


ture te 
THe rut Lasoon Scneo. Gept. 4131, Matens! Bidg . 


Bost Ng ad = a. oo 
Ov re se od 
f 


rtables ‘$x am 

>. Parm eete $5.98 uy 
Car sets $5.98 up. Fe 

band sets $8.98 uy 

ples ff. Quar 

“ sania “Fr ee 1se2 

Bargain cata give 

fw wy FREE 





cPr. Ps “DEARBORN, miIcH. 
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Thread Length a in ha 32 


Weight,Grams | 8 = | 1% 











Actual Size V-Plug 
Champion has designed 3 
spark plugs for model gas 
engines which give the same 
dependable performance as 
regular Champions. Sill- 
ment sealed. Sillimanite in- 
sulator. Alloy needlepoint 
‘ = 


electrodes for easy starting. 
One piece construction, 


CHAMPION 


SPARK PLUG CO. 
901 U pron Ave. 
Ohio 





T oledo 
Learn 
at home 


EARN BIG MONEY 

Sess I, 
JED > Se ae 
sa mONEY —_ omen 


so teiiase” Only $1.50 


FRED'K 4. DRAKE & COMPANY 
608 W. Van Buren St., Chicago, III. 


aia a ‘ 








My Pers a 

service assures 

strictest confi- 

dence on all 

your patent 

PERSONAL SERVICE ("mace 

me a model or 

rawing, or 

sketch and description of your invention, and $5.0. | will make se 

search and re ‘port promptly as to its patentability and send you a 

copy of my 72-page booklet. Or, if you prefer to read my booklet 
first, write today for FREE copy. Registered Patent Attorney. 


L. F. Randolph, 340-D Victor Bidg., Washington, D.C. 


SULT ENE 


PSORIASIS Sufferers: Pixacol has brought results when 
everything else failed. Applied externally, dries quickly, 
convenient. Try regular $1 bottle without investing a cent! 


PIXACOL CO., Dept. P-2, Box 3583, Cleveland, Ohio 


——YOUR OWN BUSINESS— 


MAKING CASTINGS FOR US 


ed adait itional Cult or spare time ma cturers to cast for us 
nas Goods. 5 and 10c Novelties. A rays. Toy Aut 
adie etc ‘ _ be otar ted = any spare r und © expe ence 
necessary. pportunity to be your own boss and make real 


money - Fe or ‘ult {nformation about this fitable 


METAL. CAST PRODUCTS CO. 
1696 Boston Road 





nieresting and pre 


Dept. E. 
New York, N. Y. 











: WORLD'S LAR 
me TAL PLATE 
oe SEND NO MONEY!—Save Money! 








roortess PARTIAL 
We —~ ~¢ FALSE TEETH for you by MAIL $685 
from your ou —— ae Money- to$35 











Pre recimpreion material, directions, catalog. 


Professional Model U.S, Dental Co., Dept. B-42 Chicago, Ill. 
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LCarNWR BU 
to ESSENTIAL WORK 


Priorities, shortages and increasing 
costs are forcing adjustments in every 
line of work and business. Particular- 
ly in the building industry, where 
lumber and steel are hard to get, 
even at soaring prices 


You can capitalize on these con- 
ditions by supplying the trade 
with Brikcrete—the new scientific 
masonry unit. Better than brick 
yet brings wall costs down to 
frame prices. Fireproof, termite- 
proof, permanent. Has beat of 
color and streamlining, strength 
and self-contained insulation 


. ta: 
No Priorities * No Scarcities 
Brikcrete is made from materials and labor that will always 
be plentiful and low priced. Unlimit ed market possibilities 
now and in the future. We supply complete plant 
equipment for local manufacturing in protected ter- 
ritories equires but modest investment. Profits up to 
15¢ Write immediately for The Brikcrete Book—free 
BRIKCRETE ASSOCIATES, INC. 


4675 Division Avenue, $., 
Grand Rapids, Michigan 











EDUCATIONAL BOOKS 


books. We guarantee big savings. 
FREE r 
id I is. Writ ur FREE 


‘WILCOX & FOLLETT co. 


Ame s Largest Educati l Rook House 
Dept. BM 1255 So. Wabash Ave. CHICAGO, ILL. 


DRAFTINGS the sos 
LEARN AT HOME Mekal 2d. 


Hereisa fine way to makealivingand to fit yourself fora BIGGER 
and BETTER job. Draftsmen are needed everywhere buildings, 
. bridges, tools or machines are bailt, for these all start 
ting board. The 6://iona being spent in public works, 
or thousands of draftsmen to prepare the plans. 
Learn to oy draftsman in spare time at home. Write for 
FREE bulletin —no obligation. 
American School Dept. 200846 Drexel at 58th, Chicago 





SLECTRICAL ENGINEERING. Get 
Mode Very un + dable 


field 
RADIO ENGINEE ERIN 


ood grasp = ee electrical 

eory ma. 

Extra fine course in ra oS tc address, photo-eiectric 

super-service man, real vacuum tube technician. Tuition 
Deferred Parent aie Experiment kite Ly: ed 

os, student 


F oh rite for free « schoo! cat mage 
LINCOLNENGINEERINGSCHOOL: Box931S35, Cincotn, “Neb. 


Big Money for Workers 


In Home or Shop 


ARN MONEY asI 
ottery wit mold 


~ er course 


ensed Concrete Specialist. Make 
Patented method. Cemetery p 
colorglazing, patel t 
' ‘ proje Vorkers wanted ¢ 
B , details 10 
NATIONAL POTTERIES COMPANY 
Dept. B, 11 W. 26th St. . _ Minneapolis, Minn. 


Trade Courses, including De-! Q Aircraft Construction 

fense trades offered. Also two-] [) Machinist () Tool and Die Making 

year day Pre-En gineering 4 {}) Mechanical Pre- Engineering 

courses (j Diesel Engines 0 Oil Burner 

Full Shop Fauipment ! \_) Diesel Pre- Engineering 
Unexcelled Instruction ; = anes Mecham C} Talking Pictures 

Fireproof Dormitories " Refrigeration 

Special Privileges. Check your! “| Television and Radio Mechanic 

interests on coupon to receive! (j Architectural Drafting 

free literature . | UO Armature Winding 0D Electrical 


MUSIC LESSONS 


for as little as AND I'VE STUDIED 
! ONLY A FEW WEEKS! 
7c a day! 


Learn Music Quickly, 
Easily, Right at Home 


@ You think learning music is 

expensive? That you have to 

spend a lot fora private teach- 

er, sheet music, etc? Then 

here's grand news! You can 

now learn to play your favorite instrument for as little as SEVEN 

CENTS a day—and in less time than you ever thought possible. You 

start playing a familiar melody the very first lesson. You go on 

from one tune to another. Your rapid progress is amazing. For you 

learn by a a? short-cut method that skips tedious exer- 

cises and scales. A method that has enrolled over 700,000 pupils 

from all over the world. It’s actually fun to learn this easy way. 
Here's the secret of this simple method. Your lessons arein print 

and picture form. They show you every position, every move—just 

like a teacher beside you—explaining, encouraging, coaching you. 


FREE PRINT & PICTURE SAMPLE 


See for yourself how easy it is to learn music this modern way. 
And how inexpensive. Mail the coupon today, checking your fa- 
vorite i iment. Instrument supplied if needed. cash or credit. 
U. S. School of Music, 811 Brunswick Bldg., N.Y.C., N.Y. 


U. S. School of Music, 811 Brusewich Bidg.. N.Y. C 

Please send me Free Booklet ar *rint and Picture Sample 
like play instrument checked he (Db have iment 
Piano Accordion Trumpet “Ukulele 
Violin Saxophone Trombone Other 
Guitar Mandolin Banjo Instrument 


I would 
) 


Na 


INVENTORS [—— 
Get PATENT FACTS [f= 


Free Books Answer Questions— 


voll How to Get Protection 
may be worth 
first and save 
Competent advice 


fo Commercialize 
3 l Certific 
n also sent 
ha 


service and results 


ic. A. SNOW & CO. 


| Patent Attorneys Since 1875 
| aut SNOW BLDG., WASH., B.C. 


’ NAME 


ADDRESS 


} =m MAIL Now 


BROOKLYN. YMCA TRADE SCHOOL 


0 Welding 


MAIL COUPON 


1123 Bedford Ave., Dept. P.S 
Brooklyn, New York City, N. Y. 
Name 


Address 











DO WE HAVE TO DIE? 


A strange man in Los Angeles, known 
as “The Voice of Two Worlds.” reveals 
the story of a remarkable system that 


often leads to almost unbelievable im- 
provement in power of mind, achieve- 
ment of brilliant business and profes- 
sional success and new happiness. Many 
report improvement in health. Others 
tell of increased bodily strength, mag- 


netic personality, courage and _ poise. 


The man, a well-known-explorer and 


geographer, tells how he found these 
strange methods in far-off and mysteri- 
ous Tibet, often called the land of mira- 
cles by the few travelers permitted to 
visit it. He discloses how he learned rare 
wisdom and long-hidden practices, close- 
ly guarded for three thousand years by 
the sages, which enabled many to per- 
form amazing feats. He maintains that 
these immense powers are latent in all 
of us, and that methods for using them 
are now simplified so that they can be 


used by almost any person with ordinary 


intelligence. 


He maintains that man, instead of 
being limited by a one-man-power mind, 
has within him the mind-power of a 
thousand men or more as well as the 


energy-power of the universe which can 


36 j men opt CTEN( ONTHLY when writing t 


be used in his daily affairs. He states 
that this sleeping giant of mind-power, 
when awakened, can make man capable 
of surprising accomplishments, from the 
prolonging of youth, to success in many 
fields. To that eternal question, “Do we 


have to die?” his answer is astounding. 


The author states the time has come 
for this long-hidden system to be dis- 
closed to the Western world, and offers 
to send his amazing 9,000-word treatise 
—which reveals many startling results— 
to sincere readers of this publication, 
free of cost or obligation. For your free 


copy, address the Institute of Mental- 


physies, 213 South Hobart Blvd., Dept. 


102E, Los Angeles, Calif. Readers are 
urged to write promptly, as only a 
limited number of the free treatises have 


Adv. 


been printed. 


POPULAR SCIENCE 





POPULAR SCIENCE , 
Be Cass 


SAVING 


Wont 


OPPORTUNITIES 


Classified Ads only 35c per word per insertion, payable in advance. 
Minimum ad 10 words. To be included in December issue copy should be 
in our office by October 9th. December issue on sale November 1. 
POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 


ADHESIVES 


MYTEE-BOND—The Miracle Adhesive— 

Request booklet. Handy size 30c. Slo- 

mon's Laboratories. Long Island C 1.Y¥ 
ADVERTISING 


MAIL-ORDER or 
1,000,000 families 

States $14.00 inch 

mailing-list, ratebook, 

vertising Agency, 20-SP 

Chicago 

LEARN Advertising at home. Easy prac- 
tical plan. No text books. Common school 

education sufficient. Interesting booklet and 

requirements free. Page-Davis School of 

Advertising, 1315 Michi Dept 1741, 

Chicago 

YOUR Ad in Popular Science Monthly w 
produce profitable business for you 

is only 35c a word. Write for details 

A-1, 353 Fourth Ave., New York City 

LET a direct mail and promotion 
(20 years experience) write your s 

ters. Free Analysis and advice. J 

Ball, desk 3-9441 Pleasant. Chicago 

ADVERTISE: 24 words, 149 newspapers, 
$6.50. Lists Free. Advertising Bureau, 

4515-P Cottage Grove, Chicago 

BEST results: economical advertising 
tional circulation; leading dailies i 
, Advertisers, P-3838 Washi ngton, C ntonee. 


AGENTS WANTED 


ibe a Job Hunter—Start your own 
s on our capital. No hard times; 
I always your own boss I 
average $3,000 to $5,000 ann 
after vear. We supply stocks 
on credit, 200 home necessities 
g@ experience ur art 
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Dept. K-41, Boston, Mass 
WONDERFUL door 
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Commission and Money 
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238. Economy Valve Co 
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SHOW Friends sensational lowest priced 
Personal Christmas Card Stationery 
Also magn ificent 21 Card $1.00 Assortment 
Pri 50c. Experience unnecessary. Per- 
sonal Card Samples Free Jewel Box’’ on 
approval. Wallace Brown, 225 Fifth Ave., 
Dept. E-35. New York 
$1 STARTS you in busine 
ties, ready tied Slyde-¢ 
novelties te today 
wholesale catalog, free 
Philip Neckwear, 20 W. 
M-56, New York 
AGENTS eg pe make money 
ing 127 succes l sin 
send for free intr 
te Co., 214-A Grand St 


men s 


for descriptive 
sample materials 
22nd St., Dept 


book 


ntain 

hor office 

booklet, Eli 

York 

GOOD Paying business silvering mirrors, 
ae par 4 fle 1 


ctors 


a 
Car rds. ] 
Agencies going like wild 
Box 235-M, Pitt 
New and Used Clo 


auto. Men's my 


cara 


»sse 
r ry Free Wholesale 
MD, Jefferson, Chicago 
1ey taking orders; s ies, ho- 
y. underwear, pants, jackets, rain- 
coats uniforms, etc. Sales equipment Free 
Experience unnecessary. Nimrod, 4922-AV 
Lincoln, Chicago 
SELL New, Used Clot from Home, 
Auto, Store. Men's s Tic, Leather 
Jackets 29c, Overcoats 43c, Dresses 10c, 
Ladies’ Coats 33c. Other bargains. Catalog 
Free. S&N, 565-A Roosevelt, Chicago 
SELL 50 for $1.00 Personal Christmas 
Cards—Free samples. 35 Boxes 30c up 
Famous 21 Assortment on approval. Special 
Offer. Hedenkamp, Dept. P-5, 343 Broad- 
way, New York 
WINDOW_ Sign 


e 
1250- 


irts 


New ‘‘Roman”’ 

Style. Large sizes—penny each—abso- 
lutely beautiful. Free samples—new cata- 
logue. Atlas, 7941-R Halsted, Chicago 


Letters 


mention PorpuLAR SctENCcE MONTHLY 


when 


Big as- 
Sales 
Ave.. 


Big profits 
swatches, 


Y Fifth 


Sth AVENUE Neckties 
ree sample 
Danforth 545- 


information 
New York 
SENIORS! Easy money 
Card orders 35 
bonus. Outfit free! 
Pittsburgh, Pa 
MEN’ S—Ladies’ Topcoats 35c, 
40c, Suits 88c, ants 23c, 
Other bargains. Catalog Free 
566-W Roosevelt, Chicago 
PERSONAL Christmas Cards 50 for $1.00 
lso 15 other Box Assortments. Free 
Sa mples A. B. Plateless Co., 243 Canal 
Street. New York, Y 
FREE water and our concentrates make 72 
products We supply labels bottles. 
En ormous profits. Qualico, F-20030 Russell, 
Detr 
EARN $10 
goldlike 


taking Graduation 
commission, plus 
Printery, 1407 Howard, 


Winter Coats 
Dresses 10c 
Portnoy, 


$15 
Sign 


Daily applying beat iut il, 
Letters. Cost 
25¢ Free Samples. Hurry! 
T-3000 Lincoln Ave., Chicago 
YOU'LL like resilvering mirrors, tableware, 
making chipped glass nameplates, signs. 
Write Sprinkle, Plater, 910, Marion, Ind. 
DRESSES 10c—Shoes 50c, Coats 75c, Hats 
40c Free Catalogue Crown, 164-PS 
Monroe St.. New York 
FREE! Mexican Curios, 
Marquezi, Apartado 


ll 
Mode rnis 


Novelties. 100 
1176, Mexi- 


300 Profit selling Gold Leaf 
stores and offices. Free samples 
c Letter Co., 437 N. Clark, Chicagc 
CHRISTMAS Cards. Big Profits. Everyone 
ises. Samples on approval. Freeman 
Cards, 33 High, New aven, Conn 
MEN'S Air Conditioned belts and 
er R. H. Sietsema, 905 E. 10th, 
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ispend- 
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sas City, Mo. 

AMAZING Furnit 
veedor Chemical Co , 


re Poli Other Prod 
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Some 





ANTIQUES, RELICS 
A. GOooDs 
SWORDS, Rapiers, Dagger 
alog 10c. Robert Abels 
Avenue, New York 
4,000 BARGAINS Antiques, Relics, Hob- 
by Material. Catalog 10c (Photographs 
of Most). Museum, Rutland, Ill 
12 BEAU rIFU 7 perfect 
rowheads 00 Catalog 
Shaneed Ark 
GENUINE Indian Arrowheads 
Catalog. Geo. Holder, Glenwood, 
ASTROLOGY 
LE —_i true purpose of astrology 
free. The Rising Star, 3004-A E. 13 
Wichita, Kansas 
SOLAR Delineation Forecast (Sept. 1941 to 
Jan. 1942). 10c, Birthdate. Gray, Dept. 
PSN, 492 Chauncey Street, Brooklyn, N. Y 
AUTHORS’ SERVICE 
NEW Writers Needed! Free Test shows 
your ability. It's fun! We show what to 
write, help you sell. Rush postcard. No 
obligation. Comfort Writer's Service, Dept. 
736, St. Louis, Mo 
MANUSCRIPTS wanted 
Renseb-PS, 30 Church, 


Pistols, Cat- 


860, Lexington 


Ar- 
Lear 


prehistoric 
free. 


$1.00 
Ark 





Sample 
3th St., 





for Publication. 
New York City. 
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WRITERS nd story fritin MARINE Power Easily convert o PLASTEX Industries offer industri 
Self Taught I 10. agnon C motor (domestic and foreign) with an opportunity to start a busine 
Dept. 52, 541 Spring | ; f Parts and Kits. Complete Catalogu 5c their own, manufacturing art goods. nov- 
STORIES R Osmithson, 3648-P Lawrence St., elties and utility products in Plastex and 
Det F An Philadelphia. Pa marble imitation. '»c material makes reg- 
ain r isi « . ’ | ’ Ih > mal fy 
om. . MARINE Cc rsic Paris for all auto | Ular 10c store seller. Rubber molds fur- 
burg, Pa — avween save Conversion nished for speed production. Smal! invest- 
HOW an : rite « nstructior Parts Co.. 277 Adams St.. Boston. Mass ment brings big returns. We are now plac- 
reular i - - . — ing big Xmas chain store orders with man- 
BODY-BUILDING COURSES ufacturers. Ambitious men have chance 
- =. a - ; oe ; for real prosperity. Plastex Industries, Dept 
AUTOMOBILES BAR-BELLS. Dumbbells, Exercise eauip- | §°. 1065 Washington Ave. New York. N. ¥ 
Al FOMOBII E Rac tr S Soe Pifth Edition let. Good Barbell Co., Dept. 6, Reading. Pa 
evised ells how to Du ot te : BUILD your own Business. Popular Science 
BOOK MATCHES Classified Ads will introduce your prod- 
P ERSON AL matchbooks. De luxe blue clay- ucts into over 600.000 homes every month 
Name stamped in gold. 100 These small ads have built big businesses 
et Co., 8034-P South for Many men starting in the mail-order 
ago field. Send s a description of your prod- 
ucts y prepare advertisements and 
BOOKS, PERIODICALS § ai to you for approval. Address 
TRADE Magazines Current number Class. Adv. Dept., Popular Science Month- 
M oe t ~ 20 ‘different publ catior y, 353-E, Fourth Ave., New York 
Books of all publis he n 
ng. printing, engraving, | ANNOUNCING new home study co 
Con mercial En- commercial bakir Good field 
; nte 1 348 Nor Ritte depressi on proat r: ommon school ed 
post pa d r : LU S, on s a ient. Send for free booklet Oppo 
end BU Ys back dated magazines, Foreign. i n the Baking Industry 
Art lso over 100.000 used and t } Rational Bakir 
Sciences hem Michigan. Dept. 1744 I 
catalog 10¢ 4 WANTED—men to cast Christmas 
5 and 10c Novelt Toy 1 s 
Can be done 
i vent or garage and 
501 mingt Del r Pr pily St lied' Lowest ices é F opportun 
ge, gh tg E.. Metal Cast 
Cata! gue Road, New York City 
$1. PRETT ¥ irl art phot s veltie START home business making statuary; 
> Big a rin ‘atalog 5 plaques; art goods; novelties; souvenirs; 
AUTO SUPPLIES & ae IPMENT Bra 53 W. 47th. Cl concrete pottery; garden furniture; artifi- 
CONV A, RT j 2EOS IC. : os a cial marble flooring: liquid marble. Make 
Ba f t TER BOE — a A yur own flexible molds. An mazing pr fit 
House, St ~ shure 1 a , Valuable folder free. Creative Publishers. 


PS-11. Glencoe. Tl! 
ODP pod td dng Ron seg Ta ag he EARN Money at Home retouching our gen- 
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MEC HANIC ALLY I: : r Own and 
operate general Appliance Repair shoy 
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MAIL Order bi ess course shows 

how to make Yr . e or full 
Teaches professional m order tech niq ue 
penny-catching rem Free de- 
Nelson Co > Dept. 





Box 


_ PROFESSION [AL Midget Racer 


Texa aoe ~ assenger roadster Mi dget Mot 


n nter Pa 
BATTERIES, GENERATORS, ETC. andbook catalog 
EDISON lifetime storage batte ‘ r ligh ic. Midwe 





autor 
can go wrong Nolan - imples 3 
rage. East Wareham. Ma (Room 102) f 
. el he . DE LUXE Lathe t t grinder. You GOOD Paying Business silvering mirrors, 
here, Sew a . _ build it. We furnish castings, material plating autoparts, reflectors. bicy 
plar Ser ] for ticulars. Starr } bathroom fixtures by late method 
BOATS, OUTBOARD MOTORS, ETC. ne Sho Kingfisher particulars and proofs, Gunmetal 
BOAT Blueprint a? = — : r S. Midget cat asily Ave. E. Decatur. Il 
' built. C e ylans and ature on | MAKE colorglazed concrete potter 
whee tire r r trar ion Pt > } tiles. floor 
> i (B ! Honsaker, Masontown f ther project 
Marir | TOOL Post grindir j l il I N 
1 at ! and instruct buildin me, $ 
LU Cleveland n H. Richter, 343 4 Elaine Chicag« Nl / To Make 
OUTBOARD Motors. Used and Rebuilts J ramlined plywood kit« abi- r’’, a 20 page 
Save money. Used parts Bargain list ts. Pls 25c. Roger Underw i y hov 
free. Crandal!-Hicks, 955 Commonwealth Joh . ve., Western Springs, I ler isine 
Boston. Mass 126-B, Grandy 
tb Rowboats. Duck ORTUNETIES SELI 
| it kits. Cata i To Sel rvices al rofitabls ice! 
Millburn, N. J A t Cc l f N Free! 
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MET AL LIZING Baby-shoes 
! Simple! Novel 
Small investment, 
particulars free. Novelty Metallizers, Y 
933-S, Church Street Annex, New 
GUARANTEED powerful mailorder _" 
ters, circulars campaign plann ed, 
written Reasonable ! Invest igate #S 
Finkel, Advertising, 1013 S. Los Angeles 
St., Los Angeles, Calif 
PAINT signs for profit, with 
ng Patterns. Free literature 
phabet 5c. Display Letters Company, Box 
28-S, Ft. Hamilton Station, Brooklyn, N.Y 
27 WAYS to make money. in home or 
office, business of your own. Full par- 
ticulars free Elite Co., 214-A, Grand 
St.. New York 
SIGNS and showcards easily 
painted with Letter Patte 
ane styles frite for descriptive 
John Rahn, B1330 Central Ave 
MEN—W Specialty 
Factory all or — 
portunity fo steady in¢ 
Rags dale C andies 
COLLECT Your Share of sss. Operat e Ce ] 
lection Agency—Credit B Hig 
profitable Easily learned. C 
ary. Write, Cole Associate: 
Sober Up forn 
74 ot! 
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147 West 46 New York 
Mailorder magazine 

Kraft Publica- 


SWISS Music 
Suitable for 
Manufacturer 
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Bu 3yracuse N. ¥ 
RAISE Angora Rabbit 
pound. Particulars free 
rollt Nl 
READ 
det 
Cali 
PAINT White-Wall tires by 
pare parts. Plans 50c. T 
St., East Orange, N 
INCORPORATE your bu 
Raise capital ree details. Corporation 
Fiscal Co., Box 1472-S, Wilmington, Del 
WHERE to buy at lowest wholesale prices 
free. Yorena, Box M-312, 
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HOW tal for my 
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wool ir 
Grinstes 
on 
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33 - N, Oakland 


Common Sense 
ayes, Box 
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' MONEY Making Business Starter - 
101-PS 


ar $1.00 book only 25c. June 
Beech Holyoke. Mass 
yur Name on our mailing list for new 
ialtie imprints, plans Free sam- 
Superior Specialties. Springfi eld. Il) 
and distribute circulars; wonderful 
Miracle Pactories, Con- 


MAIL 
opportunity 
hohocken, Pa 
RE AL Manufacturing 
free. Chemist, 

N.Y 


Formulas 
228 Gordon 


home 
Sta 


yperating 


HANDY men -Earn mone} 
fford, 708 


Community *‘Fix-It'’ Shop 
Rawlings, Carbondale. Il 
START Lettershop In Home 

Profit Details: PSM-Lettershop 
deira, Ohio 
TURN Tin 

25c. Chaney, 
ville, Fla 
$50—$100 WEEKLY | 

appreciat ed. Clemer 
ester 
HOW 
ticulars free 
110 


Splendid 
Ma- 


Instructions 


Jackson- 


money 
16th St 


cans into 
1130 E 


Sawdust. Stamp 
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ing 


. 843 Arthur, 


and where to obtain capital Par- 
Star Service, Wapakoneta, 





BUSINESS SERVICE 
WANT more business? Advertise your 
product or service in these columns. For 
details, write today to elly. Classi- 
fied Adv. Mgr., 353 Fourth Ave., Dept. BS, 
New York City. 
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HOLLYWOOD or Los Angeles address, 
Business or personal, 10c each or $1.00 
Mo.—Lost friends located. California In- 
formation & Service, 4575 Santa Monica 
Bivd.. Los Angeles 
SALES Letter service 
better Sales Letters 
$3.00 year. Sales Letter, 
New York City 
WE Collect Notes, 


helps you produce 
Monthly bulletin. 
210-S Fifth Ave., 


Accounts everywhere. No 
charges unless collecte May's Collec- 
tion Agency, Somerset, Kentucky 


CAMERA Repairing. Bellows made to or- 

der, shutters repaired. Bellows made to 
fit, all standard cameras! United Camera 
Co., Inc., B-1 Belmont, Chicago 
RETOUCHING: Negatives, Paper Negatives 

and Prints. An outline of approved meth- 
ods with illustrations, 25c. R. S. Karsten, 
2410 Longwood St., Baltimore, Md 
SOLAR Enlargers for prize-winning prints. 

Amazing performance. Enlarging Trea- 
tise free. Ask your dealer. American made 
by Burke & James, Inc., Chicago, Ill 





CAMERAS, PHOTO SUPPLIES 
FOLLOW the shrewd buyers who for 30 
vears have been writing Bass for camera 
bargain S—still or movie. Used Cine-Kodak 
Ls 3.5 lens. $22.50. Simplex Magazine, 
lens, $22.50. Filmo 75, F:3.5 lens, 
$31 50. Foth Derby, F:3.5 lens, $12.50. Voigt- 
lander Bessa, rangefinder coupled, F:3.5 
lens, Compur Rapid shutter, $48.50. Thou- 
sands of bargains listed in free Bass Bar- 
gaingram No. 242 Still Cameras—No. 245 
Cine Cameras. Write for your copy. Money 
back guarantee. Bass Camera Company, 
Dept. SP, 179 West Madison St.. Chicago, Ill 
Cc AMERAS ipplies. Free illustrated 
Z lis ev thing phi ytographic 

*ras, films, lenses 
Hundreds of bar- 
ll ranteed. We 
equipment in 
10w for your free copy of our 
r bargain book—-just 
1c 


Centr 


and 


1g 
wie 


Savings 


t <a 

tremendou 

! new and used 
old camera 


Head 
Dept 


— ic 


Wabas 


quar 
230 Ss K- 
1 Il 
A HOBBY 
dollars wi 
are 
taken in 
tr aver age pe 


hot 


spare 





MORE FOR 
YOUR MONEY 
The same advertisers will 
be found in this Classified 
Section month after month 
and year after year. Rea- 
son—Popular Science 
Classified Advertising Pro- 
duces Profitable Results! 
For full details, write 
Classified Advertising Department 


POPULAR SCIENCE MONTHLY 
353 Fourth Avenue, New York City 











AMATEUR Photographers attention! Im- 

prove your hobby of picture taking and 
learn how to make money with it. Write 
today for our 40-page book catalog and a 
sample copy of American Photography 
enclosing ten cents for postage. Contains 
articles and pictures of the world's fore- 
most writers and _ pictorialists Camera 
House 141, 353 Newbury St., Boston, Mass 


OIL coloring photographs a fascinating 
obby or profitable business. Learn at 
Easy simplified method. Previous 


home. 
Send for free in- 


experience unnecessary 
formation and requirements. National Art 
School, 1315 Michigan, Dept. 1747, Chicago 
PHOTOGRAPHY is a leading hobby of 
Popular Science readers. This column 
offers an economical way to reach them 
Advertise your product here and get more 
business! Classified Adv Dept., 353 
Fourth Ave., New York City 
MAKE money in photography. Learn quick- 
ly at home. Easy plan. Previous experi- 
ence unnecessary. Common school educa- 
tion sufficient. Booklet and requirements 
free. American School Photography, 
1315 Michigan, Dept. 1741, Chicago 
SPEED-O-COPY groundglass focusing at- 
Saat for Leica, Contax, Argus C-2 
for literature. D. Paul 
240 So. Union Ave., 
Los Angeles, Calif 
CATALOGUE 3c 
wood 6513 Hollywood Bivd., 
Hollywood, Calif 


‘Camera Cases of Holly- 
Dept. 5, 


mention Porputar Sctence MontHty when u 


CHALK TALK STUNTS 


LAUGH producing program, $1.00 
trated catalog 10c Cartoonist 
Oshkosh, Wis 


CHARTERS 
complete service 


Tilus- 
Balda, 





DELAWARE charters; 
$35.00 Submitted forms Chas. G. 
Guyer, Inc Wilmington. Del 


CHEMICALS & APPARATUS 


CHEMISTRY Laboratory apparatus 
i trial, analytical, and 

al laboratories. Complete sup- 

ly service for students taking correspond- 
school courses Send 3c 

_ fr page catalog. Dept 

. Bi 0 logical Ss ly Co., 1176 Mt. Hope 
Rochester F 





and 


nistry 
e 44 
Ipt 
N. ¥ 
alog Supplies at 5c. 
r Send 3c post- 
age. Kemkit Corporation 397B Bridge St., 
Brooklyn, N. Y 
YOUR chemi 


ila tested 


cal problems solved. Any for- 

m developed Confidential 
Reasonable charges. Chemical Engineering 
Associates, West Hartford, Conn 
HANDBOOK for Chemi cal Experimenters 

hundreds of experime illustrated, 50c 
Exper nt booklet w chemical catalog, 
10c. Readin ; Scienti 0., Reading. Pa 
COMPLETE Cliemical Service. Analyses, 

Research. Formula Work. 30 years ex- 
perience. Chemical yineer, 218 N. Canal, 
Chicago 


LUMINOUS Paint ll glow in dark. Five 
color ai Chemical Co., 126 
iberty St ork City 

istry mineralogy, 

telescopes Tracey 
l 


Laboratorie 
CHEMICAL Experimenters 

xc. Colonial Chemi 
ton, Ma 


catalog 
Brock- 


supply 
cal Company 


metal holder, 
Exchange, 


ibes 
Scientific 
SPECT ROSCOPE for quick chemical analy- 
sis $2.50. McCi ng Sons, Campbell, Cal 
CHE MIC ALS in 5c quan Catalog 5« 
Fleischer’s Laboratories, Medford. Mass 
CHRISTMAS SEALS 
YEARS, 40c; Blocks, $1.50; 300 Mixed, 
25c. Howard Weaver, Waynesboro, Pa 
DETECTIVES 
DETECTIVES—Work home—tTravel Ex- 
perience unnecessary. Write, Wagoner, 
2640-P Broadway, N.Y 
DOGS, BIRDS, PETS 
ST. BERNARDS—all breeds—details free! 
Book 104 photos, descriptions recognized 
proege 25c. Royal Kennels, No. 80, Chazy, 


tities 











sired 


ST. BERNARD puppies. Champion 
R3, 


beauties A.K.C. Franklin Young, 

Riverhead, Long Island, New York 

PIGEONS. Send for catalog. Vasta, 
12th St., Philadelphia, Pa 


EDUCATIONAL & INSTRUCTION 


BIBLICAL Dietary Formula for World 

Peace and Everlasting Life revealed. 
Note: Pigs eat garbage and field rats. Rab- 
bits are rodents. Shell fish are sea scaven- 
gers. Don’t sin like Adam-Eve by eating 
forbidden food. Health Book, 100 poows. 
twelve cents. Dr. Deerbos, Box 41, Sta. A, 
Brooklyn, N. Y¥ 
LEARN Welding! Get into aircraft, 

building, hundreds of important _indus- 
tries that need trained welders. Prepare 
now for good pay and future. Learn spare 
time at home if preferred. Write for Free 
facts. Utilities Engineering Institute, 1314 
Belden, Dept. 31Y, Chicago 


WELDING—Electric Arc. Learn quickly by 

actual practice at Hobart Welding School. 
Individual instruction at bare cost of ma- 
terials used. 50c in stamps brings valuable 
welding lessons post paid and full particu- 
lars, Hobart Welding School, Box P-1114, 
Troy, Ohio. 


1411 S. 





ship- 


39 


riting to advertisers. 








MULTIPLY M 
published forr 
problems; mystify 
ing power. Not a t 
Send 25¢ coin or Defens 
Hayward Ave.. Mt. Verr 
U. 8. GOVERNMENT Jobs Now Open 
tudy course. No cost until on_Govern- 
ment payroll. Free information. Civil Pre- 
peret ory Service 1702-B WN LaSalle 
hicago 
GOVERNMENT 
Prepare at } 
t pos 1 
nstitute, Dept 


F ner’ ARE N 


ew (ext 


LEARN Telegraph Splendid opportu 
sr r l expenses low. € - 
t Harmon Ave., 


ENJOY Healt! 
Fr 
21548G 
Ww 
GRAPHO-ANAL‘ 
ul and he 
ating le 
M 
CLINICAL Laborators 
i A e. Ff 
Bullet 
Box 494 





ELECTRICAL SUPPLIES 
TURN 
Bo thr 


& EQUIP. 


ele al bar- 
“. 823 LeJay 
t N e Engrave all 
etals $100 postpaid Beyer Mig 
4515-C Cottage Grove, Chicag 
ENGINES, MOTORS, 





ET 


MOTOR W | Dat ele 
and three pha | Mot 
7631. Kar ) 
BARGAINS felder electroplating, m 
: tor teed beral term 
11 Tro oO? 


REAL ESTATE 


Data, 30x 





OTHER 


Specify 


“Pacifi c Ry 


seribin 
state hern 
St. Pa 


= 


Des: ri ptive b boo k 
Bell Farm Lar 
Bidg.. Kansas C 
40 ACRES, near White River mpro 
ry land, $190; $5 down ‘5 month! v 
and liter i fubbard, 269 
Grossman Bidg.. Kan City, Kan 
FIELDGLASSES, TELESCOPES & 
MICROSCOPES 
ASTRONOMIC Al Telescc 
camera microscope 
paired sone 10¢ for t 
sired. Rasmussen, B 





New 


complete lens kit 
diameter 75” focal 
ground and polished objective lens 
t nted eyepieces, 50X% and 100X 
ts completely fi ished Makes 
peswees re tele- 


POWER telescope 
¢} 


neludes 3 


moon 
nstru 

Post paid Brow 

th St.. New Y« 


telesc 4 


own 

riflescope 

t t lenses—$1.00 post pai d. 

chi ‘ipped on edge. Satisfaction ab- 

guaranteed. American Lens Com- 
324 N. Mayfield. Chicago 
FOR THE HOME 

VACUUM C New and Rebuilt 

Parts, Attachments, Lowest Prices. Vaco 

PO. Box 81. Clifton, N. J 

FOR INVENTORS 

IN\ VENT ~— 


olut 
pany 





leaners 





step t 
ntion—with 
free ‘‘Record of Ir 

Patent Guide" contain 


Take ward 
1 i ver t ob! 
Send fe 

and free 


B ! 
INVENTORS: Unpatented invent 
sa able with positive safeguard 
= ent New low-cost proce 
omplete *deiails free. American Pate 
Dept. 12, Washington, D.C 
Copyright research 
zed service for 
results. Rea- 
ireau 


t ‘orporation 


If 


erences, free ixvention "Report er, SA. 
South Pairfield, Chicago 
DEI VELOPING ir idea 
ar le —_" tools 
hobbs rit 
Tool Miter 


at 


rwoO Valuable 


PRELIMINARY Searches: S ke 
ion. $4. Curtis, 260B Maple T ako- 
ma Pa ark Md 
CASH for practical a entior 
Mr. Ball, BB-9441 Ph easant, Chicago 
FORMULAS, PLANS, ETC. 


AUTHENTIC Formulary. 924 pages. (Illus- 

Recipe i iction 10.000 

} products 1.50 postpaid or 

(Foreign $1.85.) Cat alog 3c Adams- 
Chestnut Hill, Mas 





Compet 
Consulta 


SIMPLIFIED t $ 
Surpr z literatur free 
City. Mict 
_- LAS 
re tree 2 lfort 
Bl de. ct 
FORMULAS. All kinds. Guaranteed 
alog free. Kemico, 500, Parkridge 
FORMULAS! Cheapest! Best! List 
White, Box 2926, Dallas, Texas 
HELP WANTED 


manufacturer seeks man to 
beauticians. doctors, 
others. Of- 
unsurpassed 
Peggy 
Perma- 

19th, 


ewes 
Baran, 


icago 





BIG uniform 
contact restaurants 
nurses, factories, offices, homes, 
fer exclusive, patented styles 
workmanship. Special assortment 
Parker bargains. Leads furnished 
nent. Outfit Free. Hoover, 251 
Dept. ZK-18C,. New York City 
MAGIC Clothes Brush. Revolut 
} Erases'’ dirt 
g. Sensational 
rial. Rush name 
‘Oh io 
KNOWL EDGE f or Job Hunters. Free 
matic Ri ard Busir Servi 
Maple ‘Dalla Texa 


ionary 


1eSs 


MEN Wanted Auto-Diesel Mechani cs. We 
pay your railroad fare to Nashville et 
us train you to be an expert mechanic 
et a good job 
or free booklet write 
Auto-Diesel School, Dept. 269, 
Tenn 
STEADY Work—Good Pay. Reliable man 
wanted to call on farmers. No experience 
or capital required. Pleasant work. Home 
every night. Big Money every day. Some 
making $100 in a week. Wonderful new 
preposition Particulars free. Write McNe 
o., Dept. 552, Freeport. Il! 


HIGHGRADE SALESMEN 


SELL Business Card 
matches, gummed tape, 
sitie salesbooks advert ising specialti 
pencils, Picture cards, tags. pricing 
exper rience unnecessary. 40 commis 
Free Deals. Sales portfolio free 
Lionel Press, 12 S. Hamilton. Dept 
Chicago 
ADVES Tia Book Matches 
arning full 
unnece 
fine q 





Stationery book 
restaurant nece 


' ial € 
ders; Faster repeat 
prospect Free « 
can Match & erie iting Co 
So. Trumbull / Chicago 
MAN with car to cover retail store r 
Openings almost every localit Har 
orders for nationally known manufacturer 
jobber. Average 50 commission. Steady 
big pay opportunity. Sales experience un- 
necessary. Worlc Products o., De} t 
83-T. Spencer. Ind 
gi org ot Ss Sal e 
’ Auton F 


instruct! 


Dept 


eld | now open. Red 


and 
r needed r big 
mrad, 744 Comet Bldg 


< izes 
Star ) 
ir : Ca 
Chicago 
ee ad 


lendar "6539 Cottage Grove 

is Classification will reac 

ve sales-getters for your prod 
tes On request Populi 


353 Fourth Ave., New 


in th 


Science Classifi ed. 
York, N. Y 
GREATER Chr 
print Cards 20: 
33c! Calendars 
ties! Catalog Free Boxes 
Fantus, 440 N. Wells, Chicago 
BLADES Big profit Be 
¥ prices. Postpaid 


Profits! Fifty I 
ar Box Assort 
Picture 


Three ‘0 “$l 00. 


Ac e Bis ades, But 





COLLECTIONS 


t 


HOBBIES, 
t from sea ! 

20 assorted prepaid 

B 3494. Jackson 

BEAUTIFUI assorted 
) 200 for $2.00 postpaid 


Jewelry 


Moore 


TWENTY 
200 seed 

Calit 

MATC HBOCK Albun 
e write Adan 

Syracuse. N. Y 

bad gp HR e cards 

7 Jackson, Easton. Pa 


a i CRAFTSMEN 


Sale 





FU RNITURE for house ¢ 
fessional designer. ‘“‘Act 
fer Patterr Building 
clude wood bleaching and cu 
Pattern catalog 1 Craftsman 
Service, Dept. D., Berne, Indiana 
TO get more busine advertise 
ects for Home Craftsmen in 
Details on request 
Adv. Mer., lith 
New York City 
GET Free Leathercraft 
phiets. prices of a 
Make extra money 
5c. Wilder & Co 
Chicago. Tl 
LEATHERCRAFTSMEN Send - 
handbook and catalogue of tool 
plies. E. A. Sweet Co.. Inc., Lea r 
Division S-16, 148 State St., Binghamt on, 
NY 


>» K. Kel 
floor, 351 Fourth 
instruction pam- 
tools, projects 
eather sam “y 
1038 Cr osby. Dept. A- 


ME XI ‘AN Novelties 


Ar 





VENETIAN Blinds, 
wholesale Catalog 10c 
ee a. 00 Roberta 
rsville, N. ¥ 
PAT TERNS: Lawn Ornaments, Silhou- 
ettes, Plywood Novelties. Decal Transfers 
and other Supplies. New Catalog illustrates 
500 articles. Wo-Met Shop, Ashburn. Ga 
ANTIQUE Firearms, Catalogue 10c (Photo- 
graphs of Most). Heike, Rutland, Il! 
KNOCKDOWN Cedar Chest, Foreign and 
Domestic Veneers, Lumber. Catalog 10c. 
Giles. Kendall Co., Decatur, Ala 
WANTED: House Trailer. Will trade an- 
tiques, firearms. Heike, Rutland, Il 


HUNTING 
HUNDRED Hunting Hounds Cheap, cata- 
logue. Elton Beck, N-39, Herrick, Il 
INVENTIONS WANTED 
SIMPLE, practical inventions wanted by 
manufacturers, patented or unpatented 
For information write Chartered Institute 
of American Inventors, Dept. 3-C, Wash- 
ington. D.C 
SMALL 


supplies, machinery 
‘Manufacturing 
, Box 260, Glov- 








inventions wanted by 
turers. I'll help you sell your in 
Write for free circular. S ill, 7 
Euclid Ave., Cleveland. Ohio 
INVENTIONS Promoted. Patented or un- 
patented rite Adam Fisher Co., 183-A 
Enright, St Louts 
CASH for Invent 
ented. Mr. Ball, 
cago : 
TO get cash fc or your invention, write Dept 
101-T, Metzler, 11 Ww. "22 nd, New York. 


JEWELRY 


GENUINE diamonds, out-of-pawn 
liquidating unredeemed |! r 
ss merchandise. One 

carat $42.50, ', carat . ! 

ladies rings. Send for complete | 

ial Loan Association, 133 N 
F-11, Chicago. 


LEGAL DIRECTORY 


MEXICAN Legal matters. Wm. Cocke, 
liable Amer. Atty., ElPaso, Texas 


MACHINERY, TOOLS & SUPPLIES 


BUILD Your Own Machine Tools. Equip 
shop at big savings We furnish 
r shop-tested castings, 
! and quality ma- 
s, for milling machine, shaper, band 
saw and 21 other metal and woodworking 
tools. Never a complaint on quality, design 
or price! Send 10c—-32 page, illustrated 
talos pwis Machine Tool Co., Dept 
Box 116, Sta. A. Los Angeles 
THE New Shebei Saw Filer produces saws 
that have no x Send for full in- 
formation . Shebel, 726 S. 2nd St 
Milwaukee, Wise 
DRILL Grinding attachment, price $8.85 
ised with bench grinder. Literature on 
request. Tractor-Lite Co., Sidney, Iowa 


MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 
10 SELECT Pocket Tricks only 
cludir our new 100 page Cat 
Tricks. Learn Magic our easy Way 
Mystify friends at once! Send 10 
Douglas’ Magicland, Dallas, Texas 
HOU SE of 1000 met toed Famous coast to 
coa Professional M:é ' Por 0 tri cks! 
Joke Nov elties! Two cate Nog in one! Giant 
Illustrated Edition 10c Vick Law ton, 
Dept. P71, Queens Village, N. Y 
HOLLYWOOD Speci al! Magicians b 
catalog. ghost illusion ¢ free trick for 
25c. Magic House of Charles, Box 888S, 
Hollywood, Calif 
FREE Catalog Magicians use 
methods, cards, dice, punch boards, slot 
machines. Book Company, Box 671, St 
Louis, Mo 
WORI D'S largest 


Patented or unpat- 


"BC-9441 Pleasar Chi 





prices, 


De pt 





Re- 





cata 
8-11 





10c, in- 
alog of 500 
Amaze 
today! 


itton 
ems, 


professional m 
— wi ~ lates 
i mg end 25c for 1941 cats 
log. Holdens. P- 230 Ww 42n a St.. New York 
MAGICIAN’S Headquarters. 216-page il- 
lustrated catalog, 25c. Kanter'’s. S-1311 
Walnut, Philadelphia 
FREE Trick and Professional Magic 
logue 25c. St. Louis Magic Studio, 
Olive, St. Louis 
BULLETIN, Samples, 
at wholesale. Ivan, 104 Grand St 
n, N.Y 


Cata- 


418 


10 Tricks, 25c. Magic 
, Brook- 





MANUFACTURING 


MANUF’ ‘ACTU RING any 
quan inventions dev 
burnn, ‘Burl ington, Ky 


material, any 
eloped Mil- 





MINERALS & PRECIOUS STONES 


GEMS, Agate, Minerals, Jewelry. Six rough 
gemstones—Emerald, Sapphire, Garnet, 
Topaz, Fireopal, Agate, $1.00 postpaid 
Catalog Hill Co., Route 7-K, Salem, 
Oregon 
THREE Zircons genuine $1.75. 
drites syn. from 3 carats up, $1.25 
carat. Lowe's, Box 525, Chicago, III. 
MISCELLANEOUS 
PRETTY Girl Pictures New Series post- 
card size, complete set 30 pictures $1.00. 
12 for 50c. Sample Package 25c. Satisfac- 
tion guaranteed. Harlem, 311 W. 125, Box 
10. New York. Dept. A-6 
DRUG Sundries, specialties, supplies, etc.. 
mailed directly by manufacturer Send 
for free mail-order catalog. savin 
Mail-Order, Dept. 5A, Box 231, Hamilton. 
Ontario 


Alexan- 
per 





DEAFNESS 


Why? Good hearing without 
mechar Reli 


aids. No drugs. lieving 
ton, Sta >, Vancouver, 


iical 


ore ICIAL Free-I ance ‘‘Press Cards in 
r name _ Auto ‘‘Press"’ Signs, $1 
s ippli 1934 llth, W ashin gton, 


constructed black wal- 
Pw Money-back 
Company, Har- 


SCIENTIFICALLY 
nut cracker, $8.50, 


guarantee. Clarky uts 
A 


ities, 


LEARN te pray. Ontology shows 
to get results. Send for free lite 

Alexan aor Keene, D-651 S. State, Chic ago. 

THE Lord is Coming! Absolute proofs 
wee Scheall, 263-Y, Duluth, Minne- 

sot 

I HEAT six roo 
formation 10c 

Cincinnati 

FREE literature h t locate buried 
treasure and minerals. Fisher Labora- 

tory, Palo Alto, C 

RECEIVE gigantic =. m agazines, sam- 
ples. Your name in n Prous mailing 

lists 10c. Howard, 396 Broadway, New York 

ENLARGED portrait drawing $1.00. Send 
best photograph. Studio B, 209 Walnut 

St., Grand Forks, N. D 


MODELS & MODEL 
FREE! New Big cat 


m house $20.00 


yearly 
Rosenzweig, R. 1 





SUPPLIES 


alog of record breaking 
models. 52 picture packed pages, draw- 
ings and other information makes this a 
modeler’'s reference book. Includes air- 
planes, speed boats, race cars, radio con- 
trol. Enclose 10c handling charge. Berke- 
ley, Dept. 1-S, 230 Steuben Street, Brook- 
lyn, N. ¥ 
MOST complete 
H Model 
published. Send 5c 


“9- 
ever 
ad 


Illustrated Catalog 
Railroad Parts 
for mailing. Selly. 
Jates Ave.. Dept. 811, Brooklyn, N 
SPEEDBOAT 20°x7” completely prefabri- 

kit Mahogany trim 
rudder, plans and instruct 
postpaid. ‘‘Bermoco’’, Berwyn Md. 
SCALE Mode! Airplane and Railroad Kits 
Circular Free. Hobbycraft, 2209 E. 75th, 
Chicago. 
LATEST 
Howardco, P- 
cago 
BALSA Knife; 
bolo handle. 
Berwyn. Md 
MODEL Supplies for the Inventor. Catalog 
3c. Pierce Model Works, Tinley Park, 111 


MONEY MAKING OPPORTUNITIES 


BE A Metascientist. Remarkable drugless 
healing system. No apparatus. No manipu- 

lation. Inexpensive correspondence course. 

Information free Metascience, DeLand, 

Florida 

BE a professional 
Unlimited opportunities 

at home. No competition 


Refunded 


alog 25c id 
Ashland, Chi- 


North 


Engine Cat 
2417 


Ebony. coco- 
*‘Bermoco 


extra keen 
60c postpaid 





scrapbooker Big fees 
Can be done 
No capital need- 


ed. Write to Scrapbookers Guild, 62 Park | 


Place, New York, N 

HOW to refine old rake ase Oil. Also sim- 
ple way to convert into fuel oil. Each 59c 

Both $1.00. Wayne Engineering, Dept. 8, 

Greenville, Ohio 

YOUR name on 5,000 mailing lists—25c 
Get free samples, opportunities. galore 

from all over world. Eastern, S-961 46th, 

Brooklyn, N. ¥ 

TRI- DOMINOES: 
Free information. 

Easton, Mass 


new educational 
Gardner Print, 


game. 
North 


Two big magazines, ', 
11444 Michigan, 


OPPORTU NITIES, 
Ib. mail, 25c. Pasco, 
Chicago 
EARN money 
ting cartoons for 
Argyle, Wis 
EARN Money taking 
tions. New York Circulation, 
New York 
START own 


duplica- 
Adservice, 


evenings, copying 
advertisers 


magazine subscrip- 
30 Church 


Writing and Typing Service 
Free information. Richard Business Serv - 
ice, 4340 Maple, Dallas, Texas 
OPPORTUNITIES Galore, giant mails 10« 
Sample mailing free. Harvey Teeple. 
(PS), Decatur, Ind 
OPPORTUNITIES, money 
lore with 64 page magazine 
mann, Box 109, Madison, Wis 
SELL by mail. Earn extra money in spare 
time. Write Century Mail Enterprises, 
152 W. 42nd St., New York City 
YOU'LL like resilvering mirrors, tableware 
making gS glass nameplates, signs 
Write Sprinkle. Plater, 920, Marion, Ind 
BOOKKEEPERS—Profitable part-time ac- 
counting work. Ralph Lee, Vicksburg, 
Michigan 


MOTION As. TURE 
EQUIPMEN 
cartoon sequence in- 
troduces main title: *‘( Your Name) Pre- 
sent plain or purplehaze, 15° 16MM., 
8 8MM., $1 00. ane Shop, A1812 Piedmont, 
Char'eston, 
8-16MM Films silent -sound, bought. sold, 
exchanged ilms rented everywhere. 
Free catalogue (with sompte art 10c) 
Garden Film, 317 West 50th, New York 
TAKE your movies in black and white 
100° 16mm nonhalation $1.98, 25’ double 
8mm 98c, processing included. Ambassador, 
479-A Quincy Street, Brooklyn, N. Y 
NATIONALLY advertised 
projectors, films. Cash 
catalogues. Don Elder's, 
Street. Boston. Mass 
“GENERA” Films. Load your 
100 feet double 8MM_ scored, 
feet 16MM, _ $4.65 Bargain 
Genera Co Davenport. Iowa 
8-16MM Art films. Free catalogue (sample 
10c) Parkway Exchange, 961 Eastern 
Parkway, Brooklyn, New Yor 
CAMERAS, Projectors, Films 
(Sample film, 10c.) Box 
Stream. N. Y 
“DIFFERENT home movies Ss 
catalog, dime. Falstaff. Room 901 
igan-Ohio Bidg., Chicago 
LEARN Motion Picture projection, man- 
agement. Free Catalog. Giveage. Theatre 
Institute, 375 Washington, Elmira, N. Y 
AMAZING Hollywood Productions. Sample 
Scene sists, Dime. Erwine’s Labora- 
tories, Allentown, Pa 
SENSATIONAL Film bargains 
cents. Artcraft, Hammond Bldg., 
mond, Indiana 
FREE One Year subscription 
Movie News, 3021 Narragansett 
MOVIES for grown-ups. Lists, 
10c. Jenkins, 392, Elmira, N 
FOREIGN Language Features, Bargain Sale 
Garrison Films, 1600 Broadway NYC 


MOTORCYCL BICYCLES & 
SUF IES 


making ideas ga- 
10c. Dohr- 





& SOUND 
‘T 


COMEDY animated 


movie cameras, 
or terms. Free 
8-739 Boylston 


own spools 
$1.95. 400 
bulletins. 


free 


Valley 


Lists 
337. 


mple, 


a 
Mich- 


Sample 10 
Ham- 


Amateur 
Chicago 
lens cloth, 
Yy 





arts, accessories. Most 
complete stock. New & used. We specia)- 
ize on Mail orders. What do you need’ 
35 page catalog 10c. Whitman Motorcycle 
& Supply Co.. 405-9 Southwest Blvd 
Kansas City. Mo 
ALLOY  Pistons—$3.50 
Henderson, Cleveland, Cylinders re- 
ground, scores welded, new and used parts 
for less. Catalogue and wings pin 10 
Ballak, 811 N. 9th, St. Louis. Mo 
MOTORCYCLES, reconditioned. New 
parts and accessories. All makes. Large 
stock. Bargains. Illustrated catalog, 15« 
ee Motorcycle Sales, Kansas Cit) 
° 


MOTORCYCLE, 


Harley Indian, 


used, 





MUSIC, MUSICAL INSTRUMENTS 
MUSIC composed to words Rhyming 
pamphlet on request. Phonograph re- 
cording of completed song. Send poem 
Keenan's Studios, Dept. PS, Box 2140, 
Bridgeport, Conn 
WORLD'S Finest Phonograph Needle 
tect your good records with BCNs 
metallic, tone perfection, no scratch 
age of twelve, 75c—of six, 45c. Read Hard- 
ing, 989 Sixth Avenue, New York 
WANTED! Lyrics, melodies for songs 
arrange, publish, sell, Superior 
Studios, Passaic, N 
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PATENTS FOR SALE 
DECORATIVE Switch Plate. patented 
ht sale or royalty. Ernest Ben- 
mrad. Montana 

PERSONAL 

money: Booklet Successful 
shows how—10c. postpaid 

1 hi g $200,000.00 = zes included 
‘Publi ng. 4515-L Cottage Grove, 
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Watches $3 
and jewe 


B 


PRECIOUS 


) Make 
’ at 


fear 


nquer 
special rmation 
335A. Ironwood, Mich 
loquism 3c stamp 
802, 801 


NERVOUS 


ee 
brings 


Big 


: Ventr 
bed particulars. Smith, Room 
i Re ' Ah 

with tran 
ee book! et 
on Ci NJ 


remade 
; Fr 


big Uni 
: Pre _ 
PHOTO FINISHING 


IMMEDIATE Service! Pictures returned 
same day order is received. Sixteen gua 
anteed Deckled-edge Velox prints from rx 








€ 
Or 


One colored or two plain enlargement 
8 aoe led-edge Velox prints, 25c 
—— for A enlargement giv- 
t rder. Any 36 exposure 
I in developed, Magic- 
Vaporate Treated and each 
ative enlarged to 3x4 on Deckled- 
$1.00. Reloads: 36 
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re) Brien 


g. selling 
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xX paper 
50« exposure 
Deckled-edge reprin 3c each! 
4 ther bar gains free on re- 
Box 71, LaCrosse, 


Regis 
B | 


deckled con- 
album 25« 
Chicago 


autil 
tact finish ith free har F 
Mailbag Film Service, Box 5440A 
FOR the discriminating amateur—8 expo- 
sure rolis. 2 prints each 25c. Miniature 
rolls enlarged 3 to 6 times. 8 exposures 25c 
16 exposures 50c, 35MM 36 exposures, 3x4 
argements $1.00 Unexcelled quality 
mpt service. Paramount Photo, 327 E 
S2nd St.. New York 
40,000 SATISFIED Customers! Rolls 
machi ne developed——no scratches or fin- 
Your choice, two professional 
and eight fadeproof prir 
16. print s) 25c. Many other bargain of- 
Pinerfot< Box 898-18, Minr 1ea polis, 


glossy 
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free in- 

Art 


photographs a 
business 


OIL coloring 
hobby or profitable 
home. Easy simplified method 
experience unnecessary. Send for 
formation and requirements 
Scnool, 1315 Michigan, Dept 
ROLL developed and 8 beautiful enlarge- 
ments 2 to 6 times larger—deckled edge 
hig ] 8 expos ire roll 25c 
Repr ilargement 34 each 
Photos, 258-C Astor Station, Boston 
FREE Trial—16 a Lifetime pri 
three lovely Hollywood et ts 
Free Leat hertone frame th rol xc. 20 
ri 100 $1.00 vice 
L-27 lowa 
Taking Better 
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504. S, El- 


tif 


FREE prot 
largement 

Phot 

NC 


BE AU TIFUL Chr 
lopes, from 
ial 4 for 
ach expo 
port. Iowa 
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ROLLS pa two prints each and two 

free enlargement coupons, 25c: repr 
2c each; 100 or more, ic. Summers 
dio, Unionville. Mo 
GET Acquainted 
leveloped 
Rolls developec 
Kingsbridge Sts 
IDEAL Photos 
border deckle edge li 
free enlargement. Ideal Phot »S 
Paterson. N. J 


iltra fine- 
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10c. Box 
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25« of 8 and 
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PRINTING, 
MIMEOGRAPHING, 
1000 ENVELOPES Lett 
Statements, Embos 
75 ct quali 


MULTIGRAP BENG, 
LABEI 





DISTINCTIVE Printing that you'll take 
pride in using. Samples Free! High-Spire 
Press, R-1, High Spire, Pa 
BOOKLETS, Catalogs, Folders, Postcards 
all Printing—Lowest Prices. Samples. 
Goodprint, Harrisonburg, Va 
ALL Kinds printing reasonable prices. 
Eaton Press, 10111 Main, Gardner, Kan- 
Sas 
HAMMERMILL Letterheads, envelopes, all 
colors, 32 styles type. Free particulars. 
Woodruffs’, 217-D Lewis, Duluth, Minn 
PICTURE Labels—Hundred designs, 10c 
refundable. Arrowprint, PS1141 Water- 
ERT TTT 
PRINTING Special—100 8'» 'px11 Bond let- 
terheads, 100 6°, envelopes, 4 lines, both 
$1.00. F. C. Cramer, Box 993, Chicago 
$1.00 POSTPAID; 100 8'.x11 Bond Letter- 
heads and 100 Envelopes. Benneville, 907 
W. Roosevelt, Philadelphia a 
JOB Printing. Quick, reasonable. Samples. 
Atlantic, Box 653-B, Rock Hill, S. C. 
PRINTING OUTFITS & SUPPLIES_ 
PRINT your own cards, stationery, circu- 
lars, advertising. Save money. Simple 
rules furnished. Print for others, nice 
profit. Junior outfit $8.25; Senior outfits 
$16.55. Details free. Kelsey, Inc., T-8, 
Meriden, Conn 
PRINT at home. 1 
catalog of presses, 
Peiffer Company, 
ark, N a 
INEXPENSIVE Printing Cuts 
sample and catalog. Neeka, 
Ave., Chicago 
MAKE Photo-Engraving Outfit 
Particulars, sample engraving 
Ideal, Carrollton, Il 
INEXPENSIVE 6x9 Printing Press. Details 
Free. Novelty Shop, Downsville, La 
NEW Type 29c font atalog dime. 
123X, Jackson, Michigan. — 
BARGAINS, Presses, type. List 3c 
change, 190B Cook, Meriden, Conn. 


PROFITABLE OCCUPATIONS 


$5000 FROM Half Acre! Growing Ginseng 
Crop bought. Seed, contract supplied 
Particulars 10c. Associated Growers, Dept. 
12, St. Norbert, Manitoba 
$40.00 WEEKLY, made growing mush- 
rooms for us, fresh, dried. Dominion 
Patent 331583, free spawn. North Ameri- 
can, 169Y Yonge, Toronto, Canada ; 
101 WAYS Make Living, sample dime. 
Standard, B-241-S, Milton, Pa 





10c will bring a complete 
type and supplies. P. 
4 Columbia St., New- 


Send 10c for 
305 North 


yourself! 
10c. Nu- 


Box 


Ex- 





| pany, 7608 Reading. Cincinnati, 


| Construction book 30c. 


3 LINES, Cushioned, Indexed, 30c. Signa- 
tures $1.50. Printrite, Wauwatosa, Wis 


_SCOTCH TWEEDS _ 
SCOTCH Tweed Topcoats, $39.95 Bridge- 
mill, Galashiels, Scotland. 653 Shatto 
Place, Los Angeles 


SONGWRITERS 


WANTED. Poems, to be set to music. Sub- 

mit for consideration. Transcription _rec- 
ords made. Rhyming Pamphlet Free ee- 
nan's Studio, PS, Box 2140, Bridgeport, 
Conn a 
SONGWRITERS’ 

let “‘Getting Ahead in 
Write today. Song Service, 
Place, Brooklyn, N. Y. 
SONGS—Song Poems Wanted. No Charge 

for melodies. Free examination. Holly- 
wood Recording Studigs, 87L12 Preuss 
Sta., Los Angeles. 








opportunity—Free book- 
Songwriting’. 
43-J Park 


McNeil, Master of Music. 510-PS 


| Alexandria, Los Angeles, Calif 


SONGWRITERS. Write for free booklet, 
profit sharing plan. Allied we Com- 
io 


SONGWRITERS: Send poem for our plan 
and Free Rhyming Dictionary eee 

Brothers, 146 Woods Bidg.. Chicag 

SONG WRITERS—Write for Free — - 
Send Song Poems. Variety, Salem, In- 

diana 

SONGWRITERS! Words, melodies. Amaz- 
ing offer. Hibbeler, C-15, 2157 No. Avers, 

Chicago ad _ 

SONGWRITERS: ~ poems wanted Send 
poem. Recordings Made. Five Star Mu- 

sic Masters, 646 Beacon Bldg., Boston 


senees - > GOODS, GUNS, FISHING 
CKLE, ARC HERY 


BOWS, - Arrows; Equipment; Raw “Materi- 

als; Gadgets: For Target, Flight or Field 
Archery. World of information in our free 
catalog that's different. Hatfield's, 1762-B 
North Vermont, Hollywood, Calif 





| BOW and Arrow Kits: For ‘making lemon- 


wood bow—Six arrows $1.78. Postage 20c. 
Catalogue Free. 
Archery, 617 So. State, Chicago. me: 
HUNTING, trapping, camping equipment. 

Used guns. Catalog. Howe, Coopers 
Mills, Maine 7 
ANTIQUES, Firearms, 

10c (Photographs of Most). 
land, Ill = ; 
ARCHERY equipment: catalogue free. Mid- 

West Archery, 2209-D East 75th, Chicago. 


Relics. Catalogue 
Heike, Rut- 





RADIOS, SUPPLIES & INSTRUCTION 
RADIO engineering. broadcasting, avia- 
tion and police radio, servicing. marine 
and Morse telegraphy taught thoroughly 
All expenses low. Catalog free. Dodge's 
ite, Poplar St., Valparaiso, Ind 
GET Discounts on Zenith, RCA-Victor 
Philco, Crosley 1942 Radios. Save Plenty 
All Models. Write or wire: Gravlee’s, Ken- 
nedy, Alabama 
REVISED pl 18 Crystal Sets ‘SW 
rd 4800 r *s), with ‘‘Radiobuilder 
ae aboratories, 1406-T 77th Avenue, 
nd, Calif 
Radio Di agr 


rec- 


am 25c. Specify manu- 

A Supreme Publications, 

32 28 s 

RESISTOR Kit wort 
saving catalog for ten c 


house, 362-A Wooster 


Ra 
Akron, 
RARE COINS 





FREE! Foreign Coin, banknote and large 
36 page illustrated coin catalogue to ap- 
roval service applicants. Send 3c postage. 
p to $20 cash paid for Indian head cents 

All dates wanted. Buying list 10c. Tatham 

Coinco, Springfield-D50, Mass 

COMMEMORATIVE $'os. Columbian, Lin- 

Stone-Mountain Long-Island 
$1.00 each. Illustrated catalogue 
‘Norm Shultz, Salt Lake, Utah 

WE purchase all Indianhead pennies. Pur- 
chasing cotalegue 10c, Greenwood, 398 

Broadway. New York 

LARGE United States Coin Catalogue 10c. 
75 Illustrations. 3000 Quotations. James 

Randall, 341 S. Dearborn, Chicago 

50 PIECES Foreign Money, $1.00. Agrant- 
zow, 178 Brookside, Irvington * 2 

15 DIFFERENT Coins, 25c. Oddehon, Box 
44, Overland, St. Louis, Mo 


- __RUBBER STAMPS 
NONE Better Stamps, Three lines 35c. 
Federick Company, East Pittsburgh, Pa. 


CUSHIONED, 2 lines 25c. 3—35c. Ours are 
better! Ad-Crafts, LaCrosse, Wis 





|} In asking 
| whether 


| Fourth Ave., 
| GIANT Packet 136 All Different from Afri- 


STAMP COLLECTING 





NOTICE 
Readers answering ads offering Ap- 
provals receive a selection of stamps 
from which they may make pur- 
chases at prices indicated. Ten days 
are allowed for payment and return 
of undesired stamps. Otherwise ap- 
proval applicants become subject to 
Section 2350, Postal Laws & Regu- 
lations, 1932, providing penalties for 
obtaining property by false pretense. 











UNITED STATES Bargain. Here's an offer 
pendous that it is almost unbeliev- 
different U. S. stamps ranging in 

age as far back as over sixty years and in 

face value as high as the dollar Wilson, 


| composed entirely of face different postage, 


airmail and commemorative stamps, noth- 
ing else. In addition 2 possession 
pictorials. We will send all these for only 
10c but only to sincere approval applicants. 
for approvals, please state 
you are interested in United 
States or foreign stamps or both. Approval 
Headquarters, Globus Stamp Co., 268- 
New York City, Dept. 217. 

Sea Islands, 


ca, South America, Sou 


| etc. Includes Nicaragua airmail, two scarce 


unused United States cataloging 20c, tri- 
angle and animal stamps; many others. 
Also includes fine collection 25 different 
British Colonies—Charkari, Jamaica, Jo- 
hore, etc. and United States $4 and $5 
high values. Total catalog price over 
$4.00! Everything for only 5c to approval 
applicants! Mystic Stamp Co., Dept. 55-A, 
Camden, New York 
STAMP Dealers—Your ad in this column 
will produce profitable business at_low 
cost. rite for proof. O Kelly, Dept. 
S-1, 353 Fourth Ave., New York, N. Y. 





| SONG Poems wanted. Free examination. 


SUPER-Wonder Packet offered containing 
Stamps from Afghanistan (oblong), 
Transjordania (emir), North rneo (buf- 
falo), Manchukuo (Mausoleum), Sudan 
(native), Sarawak (rajah), Guadeloupe 
(sugar refining), Costa Rica (triangle). 
Iraq (late king), Brunei (boating); this 
entire packet for only 5c to Ne ap- 
plicants. Bi Pigsttoted lists free. Kent 
seme Co., . Box 87 (24), Brooklyn, 
ram —-New Mint Hitler and Mussolini 
Axis Issue picturing both Dictators. 
approval applicants, with 133 different 
specialized Russian and World Collection 
cataloging $3.15, filled with exciting bril- 
liant mint and superbly cancelled Com- 
memoratives, Pictorials, Semi-Postals, 
Complete sets and New Issues—only 10c! 
as ated Co., Dept. Y, Port Washington, 


POSITIVELY Greatest Free offer—Latest 
Scott's International $4.00 Stamp Album 
covering entire World, contains 36,000 

illustrated, descriptive spaces; Scott's 1942 

Standard $3.50 Catalogue ‘‘Philately’s En- 

cyclopedia’’—absolutely Free to applicants 

for Foreign Approvals becoming customers 

Bargain Stamp Service, Santa Ana, Cali- 

fornia 

500 UNITED States for 10c! 500 US.A.— 
absolutely unpicked and unsorted—just 

as receiv from church Missions. Many 

varieties, including commemoratives, air- 
mails, high values up to $5.00 denomina- 
tion! Price only 10c to approval applicants! 

Money back if not delighted. Swan Stamp 

Co., Dept. 69A, Dunkirk, N 

SURINAME; Transvaal; 
foundland; Tanganyika; 

Wurttemberg; Herzegovina; Travancore; 

Dutch Indies; Siberia; Mongolia; Barba- 
os; Rhodesia; Queensland. Everything 5c. 

Imperial, 30-P Inwood Station, New York 
ity 


“Venezuela; New- 
Tasmania; 





UNITED States approvals complete cover- 

age fine quality, attractive prices. Semi- 
nole Stamps. Box 536. Coconut Grove, 
Florida. 


TENTH Anniversary Special! 100 all dif- 
ferent British colonies only, exceptional 
quality and value, 10c with fine approvals 
and illustrated lists! One to a customer. 
Midwood Stamp Company, Midwood Sta- 
tion, Brooklyn, New York 
WORLD'S Smallest Airmail—Diamond and 
Triangle Stamps, Free Stamp Magazine, 
also magnifier to study your stamps, with 
large collection of stamps from scarce 
countries. A Bargain, 5c with approvals. 
Capital Stamp, Little Rock, Arkansas 
$1 _ (Cat Price) for 1c! Two mint U.S.A., 
ca ;. “queer countries’’ pac ket 
(Dji bout ‘Manchuria, etc.): scarce set 
Russia, cat. 75c. Everything for only one 
cent to approval 


applicants! Garcelon 
Stamp Company, Box 418, Calais, Maine. 
FINE Approvals, freshly mounted. Fast, 
personal service. Tell me what countries 
you prefer and I'll send their stamps. 
Milton Skinner, 306 East Fourth, Long 
Beach, Calif. 
FREE! Scarce Jugoslavia B23-5, complete 
set, cataloguing 27c—to approval appli- 
cants sending 3c postage. Stamp Collectors 
Service, Box 325, Church Street Annex, 
New York 
SEYCHELLES, Nejd, Caymans, Manchu- 
kuo, Brunei, Turks Caicos, British Solo- 
mons (Cannibaland). Everything 3c with 
approvals. Viking, 130-P Clinton St., 
Brooklyn, N. Y¥ 
FREE—World’s only Octagonal (eight- 
sided) stamp and 25 different Japanese 
pictorials to approval applicants. Charles 
_ereune, 806 N. Humphrey, Oak Park, 


SENSATIONAL Value, old Americans, 
scarce Canadians, Philippines, commem- 
oratives, provisionals, pictorials, jubilees 
and others, 3c postage. B. Scott Service, 
Toronto 10, Canada aaa 
SPECIAL—Airmails—23 different, includ- 
ing triangles, zeppelin, Latin-America. 
etc. 5c to applicants for best value approv- 
als. Continental Stamp Co., Dept. C, 
Sandy Hook, Conn. 
AUSTRALIAN Zoo—Ten Beautiful Picto- 
rials showing strange animals for 5c to 
approval applicants. Haase, 1616 Avenue 
S, Brooklyn, New York. 
ICELAND; Cape Good Hope; also 50 other 
countries. his exceptional collection 
only 5c with approvals. StampService, 53-C 
Webster Avenue, Brooklyn, N 
SPECIAL—450 Different U. S. Commemora- 
tives 10c to approval applicants. Budic, 
6929 West Greenfield, West Allis, Wis 


FREE Sets ‘‘Famous Approvals” Ic ‘Grab- 
Bag’. Palmer, 304 Hardy, Norfolk. "Va. 





50 DIFFERENT U.S., many Commemo 100 DIFFERENT U. S., 10c with approval 
tives, 5c. Gerhardt, 2804 Rio Grande, Monjar, 1750 Fairmount, Cincinnati, Ohio 
Austin, Texas NEWFOUNDLAND special, 25 stamps 10 
500 FOREIGN with valuable prize packet Altone, 2068 Daly, Bronx, N. Y¥ 
—- — DeMers, Box 1633, Mul- SOUTH American—100 different 10c—with 


aukee approvals. Davis, Silver Lake, Ind 
IX Liberia Airmail Triangles, complete 


et ; ~ TEN different United States. 40 years old 
-. ae. Bes Lorain Brown, 5c. Elzea, Bowling Green, Ohio 
aa on michigan 
J, 10 DIFFERENT 19th Century United States SURVEYING INSTRUMENTS 
Wood . , Nast ” 3c—approvals. Claire's, 7402 Baypark- GUARANTEED Factory rebuilt Transits 
oe ; way, Brooklyn, New York and Levels for sale (cash or terms) or 
*ITCAIRN is! 1 al set fron 1 ; — it Pac se. Pair- rent (with purchase option). Large selec- 
f j WONDER, | Sox re iladel- tior prices. We will repair. trade or 
oe wcite : instruments. Ship prepaid for esti- 
and valuat ion. For complete inf 
ion write for List PS-1l. Warre 
ght Co., (Manufact urers of Trar 
- “Leve els), 136 N. 12th St., Philadelphia 





he dramat 





Ee ee paar Serves TATTOOING SUPPLIES 
FI = — ———— START profitable tattooing and remo 
rietic 5 : ‘ np Ik ERE I Swede WES _APETOs business. Free instructions. Write T 
Box 7 ar P a ns Ww Sta C . wee tooco, 651 S. State, Chicago 
} DIFFERENT : idin 1 —— - TATTOOING Outfits, Supplies. Illustrated 
faiti, Cochin, A : . — IBAR, Fi - A man >) List Free. Percy Waters, Anniston, Ala 
10x Dr t ict " i ku ganda Alg « it! 
c . ‘ t Approvals. Postzegel, PS2 ndham, N. Y TRAPPERS 
FPREE—Five beautiful Airmails, includir BUY equipment where professional hunt- 
I gle ‘ approv l ¢ icants ir ers, trappers buy. Lowest prices—big- 
ind Co Norw j )! gest bargains. Write for Free Catalog. Hill 
WONDERFUL Cut-rate ay va aC Bros. Fur, Dept. 336, St. Louis, Mo 
. aot remiums | & TREASURE FINDERS 
al app 1 t M ea nad 
ry ” ' 5 . / aT : : - MT-SCOPE Metal Locator fully guaranteed 
s008 Hiignia NPICKED! 1 v. S. | nu , ? and unsurpassed in efficiency. Time pa 
: ment plan, trade-in and accessories. Free 
literature Fisher Research Laborat 
, é Palo Alto, Calif 
York ‘ . Se See 4 WANTED—MISCELLANEOUS 
yp he eh VI {ror Mlulars. Micros 
: 7 : A Stu s rs icroscope 
World Boo i E ‘ ; i or scier 
14§-S. Maplewood, N - . ; - faction guarant 











anteed 


WANT to bu 
] Ze 
Na 1al Camere 
Minneapolis, Min 
WANTED—New fo 
patent with m 
iress Lockbox 861 
MERCURY. Ca 
tion free Mer 
Ma 
OLD Gold, Machinist 
155 East Wilkesbarre é 
WATCHES 
baal Si ggg om Mate 
Watch Bc it: Se 





WATCHMAKERS I ipplie 
part h., rite for price list 50. Dean 
116 Nassau St.. New York 

WEI DING, SOLDERING 


Welder. Build 
ybile tarter 





1 t Plans $1 
eae : — WB-3432 M-M 
Lag LE Re ea ¢ Tr avi- cle Motors. $ 
GRABBAGS l5c e 7 "—oC” BARGAINS. Der 
arn "’ . gasoline and electr dr 
: own portable, save $500. Li 
t Write Hobart Welder 
roy. Ol 


haa! BUMPERS, 
FENDERS, 
CYLINDER BLOCKS, 
BODIES, FRAMES, ETC. 
Does Farm, Factory 
and Home Repairs 


Works off 110 volt electric light circuit. = 4 
For this unheard of price you can get ooo a BT 


S / perience you can make for 

the marvelous Dynamic Super-Charged <a» anyoureett as much as $5.00 on a 
Transformer Type Welder complete— = 4 repair job that can be done in 
ready to plug into light socket. The => “less than one hour. Many weld- 
Dynamic does both metallic and car- —s eers make as much as $15.00 

c welding. You can also solder to $20.00 a day. The Dynamic 

and braze on the lightest material. EASY PAYMENTS Welder is light and easily port- 
Works on tron, Steel, Tin, Brass, Copper and All Other Metals - 


With our free instructions you can in no time do finished repair jobs 

BIG PAY IN BOOMING WELDING INDUSTRY Once you have the veou AGENTS WANTED! 

outfit, you ere all set in this profitable field. In a year a Dynamic Wel Get our big no my 

costs y Than 6c a Day. Write for FREE particulars TODAY and i a. ronAY. outer 
DYNAMIC WELDER CO., 2226-SL, Silverton Road, Chicago, Illinois 

















MAKES YOUR 
PLAYING 


Lasien! 
Better! 


Write 
FOR FREE 


First and only seamless bell, of superior 
new metal, made by electro-mechanical 
process. Impossible to overblow or crac 
a note! Gives amazingly greater flexibil- 
ity, richer tone quality, easier response, 
Exclusive on Conn trumpets, cornets, 
trombones. Most important deve lopme nt 
in years. Preferred by leading artists, 
See your Conn dealer or write us. Home trial, 
easy payments. Please mention instrument. 
C.G.Conn,Ltd, 1132 Conn Bidg. Elkhart, Ind. 


Send for my 50 Course » how te ¢ to develop 


STRONG ARMS 


and BROAD SHOULDERS 

Now only 25¢ coin or 30c U. S. Stamps 
20 pages of illustrations showing 
and describing exercises that will 
velop and make you 
gain strength in your Shoulders 
\ Hands and Fin- 
his is rea a valuable 

cises, without ap- 


ANTHONY BARKER 
(doing business at this address for one 20 Fat ) 
1235—6th se (Office 12), N. Y. City 


a ns 


quickly ae 


RELIGION'S ANSWER 1% WORLD PROBLEM 


A practical plan of social action. 15.000 words, 15¢ postpaid, 
Box 368, Independence, Mo. 

Your opportunity to prepare for participation in 

A Marvelous Work 


NEW! MINIATURE. 
DUST MASK 


ear Dt POR No. 





1 when 
P 
te WwW 
Book DUPOR Re 
H. S. COVER, Dept. PS, South Bend, Ind. 
\ PIONEER RESPIRATOR DESIGNER SINCE 1894 


CAR OWNERS | 


WE HAVE IT 
A United States Patent 


SAVES *: 25°, ON GAS 


_ Or, We Pay You a Bonus 
es terious gasoline saver that 
ig wild about. Users report 
aids in removir gz carbon 
luces spari plug, trouble, engine 
peed, saves up 25% on ouatine bills 
eur ON SUPER- CHARGE PRINCIPLE 
automatic, self-regulating has no springs or 
elicate parts to get out of order—will last a 
time 
DISTRIBUTORS WANTED 
At Write today for unusual money 
ffer to handle this ‘ees device 
be your own bos 


FOR ‘SAMPLE OFFER 


We will let you try it on your own car for thirty 





tigate this mys 
miners are 

3 ur believabl le 
reases 


FORALL CARS 
Trucks, Tractors 
and Airplanes 
Easily instatied in 
5S minutes. No ad- 
justments. 


WRITE 


lays——so write today 
J. A. STRANSKY MFG. CO. 761-N PUKWANA, SO. DAK. 
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Beats any cheap burner ever gotten out 
for low cost, efficient performance. Burns 
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Why put up with years of 
needless discomfort and 
worry? Try a Brooks Auto- 
matic Air Cushion. This 
marvelous appliance per- 
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securely, comfortably—day 
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LANGUAGE 


of eighteen countries in the 
Western Hemisphere. Learn 
to speak it this easy way! 


@ Topay, with hemisphere unity, Spanish is 
far-and-away the other language you should 
know! For Spanish had become an American 
language even before the Mayflower reached 
these And it is still the official 
language of most American nations. 


shores. 


You can learn to read and speak the Jan- 
guage of Cortes and Cervantes in your own 
home, in your leisure time! The International 
Correspondence Schools offer you a method 
of learning Spanish and French which has 
proved successful in the case of thousands of 
students. Yet the cost of the complete course, 
including a full set of records and books for 
permanent possession, is surprisingly little! 

Ask us to prove to you that this method 
will equip you with a knowledge of Spanish— 
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as well! Simply mark and mail this coupon. 
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NATIONAL DEFENSE 


AND THE 
“PRESTONE” ANTI-FREEZE SHORTAGE 
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rHE RAW MATERIALS used in making “Prestone”™ anti-freeze are first-line defense 
necessities. Thousands of tons of these raw materials which, under normal conditions, 
would go into “Prestone”™ anti-freeze for the public’s use, are now being diverted to 
manufacture vital defense equipment of many different kinds. In fact, some of the uses 


towhich these materials are being put were born in the laboratory but a short time ago. 


IN ADDITION, great demands are being made on the finished product, **Prestone” anti- 
freeze. Liquid-cooled tanks and reconnaissance cars... fighter planes and gun tractors 
oes trie ks and staff cars... must be protected, The cooling Sv stems of our speedy 


patrol torpedo boats must be safe from freeze-up and lay-up, 


THE ARMY and the Navy coe meet years large users of *Prestone” anti-freeze... 


now need unprecedented quantities of this dependable winter protection, Their 


orders must be filled. 
\es 


ALTHOUGH MILLIONS of gallons of “Prestone” anti-freeze will be available to 
American motorists... although production facilities have been increased to the 


utmost... vour dealer may not be able to supply you in this emergency, 


rO THE MILLIONS of motorists who every vear rely on *Prestone” anti-freeze, we 


say:—See your dealer early. Late comers who wait for cold snaps may be disappointed, 


NATIONAL CARBON COMPANY, INC. UNIT OF UNION CARBIDE AND CARBON CORPORATION UCC] 
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One of the U.S. Army Signal Corps’ newly developed two-way homing pigeons, photographed 
in flight by William Freese, director of the New York Times Studio, by intermittent-flash light 


rund Thip Wan Bide 


By EDWIN TEALE 


[ - MOST valuable homing pigeons on 
earth live in one of the white lofts of the 
U.S. Army Signal Corps, at Fort Mon- 
mouth, N.J. This small flock, numbering 
less than 100 at present, is composed of the 
world’s only two-way war birds, able to 
carry messages on round trips across battle- 
fields. Their training has been the most dra- 
matic achievement of army pigeoneers dur- 
ing the more than 2,000 years that message- 
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carrying birds have been utilized in warfare. 

In a recent test, 20 two-way pigeons left 
the Fort Monmouth base and sped at nearly 
a mile a minute to a loft 28 miles away on 
the outskirts of Freehold, N. J. After a ten- 
minute stay, they were released again. 
Thirty minutes later, they fluttered down at 
their home loft after a round trip of 56 miles. 

The period of intensive training that 
preceded this feat is a closely guarded 
Signal Corps secret. But the result is rec- 
ognized as an advance of vital importance. 
It will permit Army officers to receive and 
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How a pigeon flies 
long 
the set, and the job took three days. 


6 


These remarkable photographs were made as birds flew through a tunnel 35 feet 
Four two-way pigeons from Fort Monmouth were used in taking the 25 shots required to complete 
Photographer Freese used an intermittent-flash lamp of his own 


design with a 4-by-5 Speed Graphic camera, stopped down to f/11, and special ultra-high-speed film 


send messages with the same pigeon. Near- 
ly 10,000 homing pigeons were in service 
with the A. E.F. at the end of the first 
World War. More than 90 percent of all 
messages entrusted to these birds during 
hostilities reached their destination, a higher 
record of success than that achieved by any 
other form of military communication. 
The birds that chalked up that mark were 
one-way, day-flying pigeons. Available for 
Army work at the present time, as the re- 
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sult of experimental activity at Fort Mon- 
mouth, are birds that will carry messages 
after dark as well as birds that will make re- 
turn trips. Pigeons that combine these abili- 
ties, and will be able to make two-way trips 
under the cover of darkness, form the goal 
of present research. 

This painstaking work begins as soon as 
the birds are able to fly. At the age of four 
weeks, the pigeons are taken a dozen feet 
from the loft and permitted to flutter back. 
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At the end of every flight, they are fed. 
Fourteen kinds of seeds make up the ra~- 
tions of the Fort Monmouth birds. Each in- 
gredient has its specific purpose. Rice, for 
instance, by increasing the gloss of the 
feathers, adds speed to the message-carry- 
ing birds. 

The method by which the night-flying 
pigeons were developed is typical of the la- 
borious procedure used at Fort Monmouth. 
3y noting pigeons that flew earlier in the 
morning and later in the evening than the 
average birds, the experts chose for breed- 
ing stock those with a tendency to fly in dim 
light. Young birds, produced from this stock, 
were trained at dawn. Gradually these train- 
ing flights were lengthened and the time of 
starting set earlier until the pigeons were 
flying in pitch darkness. Blue lights on their 
lofts aided them in landing. At the end of 
the training period, a flock of these noc- 
turnal homing pigeons covered 14 miles in 
18 minutes through darkness. 

As an aid to training these and other war 
birds in field work, 50 specially designed 
mobile lofts have been delivered to the Sig- 
nal Corps. Each trailer is a fully equipped 
standard loft accommodating 140 birds. 
Original equipment, ideas, and methods have 
enabled the experts at Fort Monmouth to 
achieve greater advances in the pigeon 
service than were made in 20 previous cen- 
turies. They are meeting the threat of light- 
ning war—-which tries to paralyze an army 
by destroying its communications. 
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Army pigeons carry messages in aluminum capsules 
like the one shown in the drawing, which are at- 
tached to the birds’ legs as seen in the photo- 
graph above. At the end of the World War, nearly 
10,000 homing pigeons were serving with the A.E.F. 


In training its round-trip messengers, the Signal Corps used mobile trailer lofts like the one at the 
right, above, of which it has 50. These contain all the equipment of a standard loft, including nests 
os shown at the left. Next goal of the Corps’ pigeon research is to develop night-flying two-way birds 
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Everybody has a hat—but 
few know anything about the 
skillful work that turns a 
bunny’s fur into a headpiece 


ats. 


Out of Rabbitr. 


By ROGER BURLINGAME 


HE WAY a felt hat is drawn out of a 
| b~-4 in a modern hat factory is almost 
as astonishing as the reverse when a ma- 
gician does it for entertainment. The aver- 
age person who takes his hat for granted 
never realizes that the rabbit furnishes most 
of the raw material from which it is made. 
Even hat salesmen, who know that felt is 
made from fur, often think that the hat is 
beaten into shape out of a piece 
felt cloth. 


somehow 
cut from a roll of 

The fact is that the hat actually exists 
before the felt. Its form is molded direct 
out of tiny particles of rabbit fur which are 
sucked onto a cone of the shape of a hat 
The flimsy fabric which results is 
processes which 
twist themselves 
become strong, 


crown. 
put through a 
cause the fur fibers to 
tightly together until they 
resistant, soft, smooth felt. 

But before we come to the first molding 
of the hat, we must look at the fur which 
later seems to weave itself in this curious 


series af 


way. 

In order to see the full process from the 
raw rabbit pelt through to the final trimmed 
hat ready to wear, I went to Fletcher H. 


Montgomery, president of the Hat Corpo- 
ration of America, in South Norwalk, Conn. 

The pelts are taken from drums where 
they have had preliminary cleaning with 
dry sawdust, slit up the belly, and clipped. 
The clipping, done by a machine something 
like an electric razor, cuts off the long hair. 
(A rabbit has both fur and hair.) The 
highly skilled sorting then takes place. 
Here quality and markings are considered, 
all factors in determining the type and 
quality of hat. 

The next operation gives the fur its felt- 
ing capacity. It is called “carroting.”’ The 
fur is brushed with a chemical solution by 
brushes mounted on rollers. After this 
treatment, the pelts are piled on trucks 
1,000 to a truck—which are wheeled into 
drying ovens. The degree of heat used and 
the length of time of the drying determine 
the kind of carroting. Yellow carroting re- 
quires 240°F., for one hour. White carroting 
takes 160°F., for 2'. hours. The kind of car- 
roting predetermines the quality of the felt. 

The skins emerge from the carroting stiff 
and hard. For the next process, the separa- 
tion of fur from pelt, they must be softened 
by wetting. 

The separation is accomplished not by 
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Cured rabbit pelts are slit up the belly and the 
and tails are removed, as the first step 
in turning them into hats. Then a machine something 
like an electric razor clips off the long hairs. The 
best of the rabbit pelts come from Europe and Australia 


ears, paws 


The machine has 


4 Here is the fur without the pelt. 
done its work so gently that the fur is in the same 
position it held when it was still attached to the skin 


&, . 
“=. oF 

Sorting pelts according to color, size 

and quality is a job for skilled workers 


After treating for felting quality, the 
skins are fed into a machine that strips 
the pelt from the fur between rollers with 
spiral blades. The pelt is then sold for glue 


5 Various types of fur, blended carefully 
to formula for the color and type of hat 
desired, are mixed here with certain synthetics 








6 After careful weighing, the fur is sucked i One of the most delicate operations is “stripping,” 
onto a perforated copper cone. Air cur- or removing the fur from the cone. Wrapped in wet 
rents are regulated to control the thickness burlap, it is soaked in “wetter water" and tapped off 


4. 


8 | Hold "9 the wet fur on his arm, an opera- The "R-hardening”™ machine is an H.C.A. invention. 
ugh it at a light to hunt To begin felting six hat embryos are put in a roll 
> thickness under the most carefully controlled pressure and wetness 


achines the hats are 1] Hats go into stainless-steel pressure dye machines 
to a given size with filled with dye solution, where automatically con- 
motion, and pressure trolled propellers move them about for 40 or 50 minutes 








cutting the fur from the pelt, but by strip- 
ping the pelt from the fur between rollers 
with blades spirally mounted upon them. 
The pelt comes out in the form of shreds 
about the size of a shoestring, which are 
sold for glue. 

The machine is so neat in its operation 
that the fur comes out of it on a conveyor 
still in the exact pattern it had while it was 
attached to the pelt. Without touching it, it 
is hard to tell that there is no skin under it. 
But as the conveyor passes under the quick 
fingers of the women who sort the fur, the 
pattern disintegrates. The fur from the 
outer edge, being of one quality, is picked 
up and put in one bag; that from the center 
of the rabbit’s back goes in another, and so 
on. This is because the quality of the fur, 
length of fiber, etc., all play a part in the 
type and quality of the finished hat. 

We are ready, now, for the mixing. The 
formulas have been worked out with the 
greatest care. A soldier’s campaign hat, for 
instance, will use a very different mixture 
from the stylish affair a woman will wear 
with a tailored suit. The eventual color of 
the hat also demands formula characteris- 
tics. Too much dark fur will prevent a felt 
from taking a light-colored dye. White hats 
must have special mixtures. 

The research division of H.C.A. has in- 


troduced another factor into the blending. 


A synthetic fiber, known as R-53 and de- 
rived from casein, has been found to be an 
excellent felt ingredient. Fifty-two other 
fibers were tested and discarded by Hat 
Corporation of America before R-53 was 
adopted. 

The first mixing is done by hand in large 
bins. The fur and R-53 are then introduced 
into a boxlike enclosure in which they are 
kept in a state of constant agitated suspen- 
sion by a flow of specially humidified air. 
Usually they pass twice through this mixer. 
After they are thoroughly mixed they go to 
the blower. 

Here high-speed rolls with small teeth 
revolve at the rate of 3,500 r.p.m., and throw 
the fur upward. The hair (such as has re- 
mained after the clipping) and other foreign 
matter, being heavier than the fur, drop 
from it and the final material for the felt 
the pure, clean mixture of furs and R-53 
is ready to be molded on the cone. 

The precise amount necessary for one hat 
is now weighed out on scales which register 
to 1/32 of an ounce. The weighed fur is 
introduced into the rear of the enclosure in 
which the cone revolves. 

The cone, whose apex is rounded into the 
shape of a hat crown but much larger, is 
made of sheet copper perforated with thou- 
sands of small holes. It is placed over an 
aperture through which air is sucked at the 
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rate of 10,000 cubic feet per minute. This 
means that each hole becomes a powerfully 
sucking mouth as soon as the exhaust fan 
is turned on. 

When the cone is in place, the doors at 
the front of the enclosure are shut. Then 
the fur is sucked onto this perforated cone. 
It cannot pass through the holes, so it clings 
there. After a moment, the whole cone is 
covered with a coating of fur. Now the 
doors are opened and the cone with its 
embryo hat is wrapped with wet burlap, 
and covered with another metal cone, this 
one having large holes. Then it is removed 
from the machine and entirely submerged 
in water at 140° F. The outer cone and the 
burlap are now removed, and the hat in its 
first stage is taken from the cone. This is 
an extremely delicate operation, and is 
performed by a highly skilled operator. 

So far the hat-forming operation looks 
simple. Its actual complexity comes from 
the fact that a hat must be of different 
thicknesses at different points. The brim, 
for instance, must be much thicker than 
the top of the crown. The crown itself be- 
comes thicker as it approaches the brim. 
The thickness ratio varies according to the 
type of hat. This variable is called a “lay.” 
A “shingle lay” is a more or less evenly in- 
creasing thickness from the top of the 
crown down. 

In order to “set the lay,’”’ there are win- 
dows in the rear of the enclosure which 
direct the flow of fur particles in varying 
densities toward various parts of the cone. 

The cones are of many sizes. These are 
determined not only by hat sizes, but also 
by mixture formula, as certain mixtures re- 
quire more shrinkage than others before the 
felting is complete. 

Felting is accomplished largely through 
shrinkage. A laundress or housewife, watch- 
ing the performance, would see all the things 
done to a hat which she has tried all her 
life to avoid in washing woolen fabrics. She 
would see kneading, squeezing, shrinking 
with hot water, and setting with cold. But 
it is this shrinkage which causes the fur 
particles to knit and twist together until 
the resulting felt is tougher than woven 
cloth. 

When the embryo hats are peeled from 
the copper cone, several are rolled together, 
wrapped in a flannel cloth, and put into a 
hardening machine, which kneads and pre- 
pares them for further operations. 

At the H.C. A., after hardening, hats are 
“R sized” on a machine of the corporation's 
own invention which shrinks them to a 
given size with the aid of motion, hot water, 
and pressure. Pressure is automatically ap- 
plied to the rolls, ingeniously controlled by 
an electric device regulated by a knob similar 
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is stiffened at this stage by 
solution of water 
predetermined 


] The hat 
injecting into toa 
and shellac. Its density is 


15 The hats are now ready to be inspected 
by sk 


ed hatters. Then they will be 
sent on to the next manufacturing operation 


14 


fication. 


So that the 


make 


to the volume control of a radio. 

The operations which follow the 
R method—technically called ‘‘R siz- 
ing”’—‘‘stumping,”’ and sizing, cause 
further shrinkage. On Genest A and 
Genest B machines the hats are run 
under rollers. Both the roller and 
the apron beneath it have a pattern 
like the tread on automobile tires 
and cause suction. There is a con- 
stant flow of hot water. Feeding the 
hats under the rollers is a skilled 
operation, as the hats must be pre- 
sented successively to the machine 
at varying angles. 


Between Genest A stumping and 


] Now comes cone blocking. The hat is 

put over a metal cone and stretched 
by lifting the cone while its edges are held 
down. Then it is doused with cold water 


blocker will know what head size to 
a worker notches each hat for size identi- 


Even now, the hat does not look like a hat 


] The brimming machine, below, stretches the brim 
away from the cone shape. The crown has already 
been similarly stretched to shape on a tipping machine 





] During the operation shown in the photograph 
above the hat is blocked to a given dimension and 
head size, after which it passes on to the next stage... 


19 Ironing the crown. Still on the block, the hat is 
sprinkled automatically and a hot iron is applied 
to it. Now it really begins to have that new-hat look 


yy) After “front-shop" workers have added the trim- 
mings such as sweat band and lining, the product is 
inspected for quality, head size, color, and other things 


\ 


\ 





18 . « « steam blocking. In this phase of 
their manufacture, the hats are molded 


permanently to their final shape and style 


a 


20 Now the hat goes up to the "front shop" 
for trimming. During this operation, the 
bands, leathers, linings, etc., are attached 


2 Ready for shipment to your haberdash- 
er. Headgeor made by H.C.A. is sold 
over the country under a dozen trade names 








Genest B sizing, the hats are dyed. All dyes 
are tested by the research department and 
all formulas are standardized. 

Cone blocking follows Genest B. The hat 
is placed over a metal cone after it has been 
dipped in hot water. Its edges are held by 
metal fingers. The cone is made to rise, thus 
stretching the felt. Then the hat is chilled 
in cold water, making it retain its shape. 

By this time the felting is virtually com- 
plete and the hat has shrunk from a cone 
size of, say, 27 by 30 to 10', by 15 inches. 
Yet the hat, at this point, still does not look 
like a hat. It looks more like a dunce cap-—a 
perfectly shaped felt cone. The tipping and 
brimming operations give it its first real hat 
look Many-fingered machines mold the 
crown and the brim, and the brim takes its 
shape as a real brim rather than a mere 
part of the cone. Now wet blocking molds 
the hat to a given dimension and head size. 

The finishing operations include steam 
blocking to the final shape and style, iron- 
ing, “jigging’’—or “pouncing™ with sand- 
paper—-working a finishing solution into the 
hat with the aid of a hot luer or pad, and 
slicking. The hats are now ready for trim- 
ming, during which operation the bands, 
leathers, linings, etc., are attached. The 
next step imparts style tothe brim by flang- 
ing. The hats are now given their final in- 


spection before being placed in the boxes 
carrying the many trade names of H.C. A. 


Although automatic machines are used 
wherever possible, there is so much highly 
skilled labor involved in making a hat that 
the manufacture cannot properly be called 
mass production. The machines turn them- 
selves on and off at the right moments, and 
flows of air and water are automatically 
controlled. But every operation must be 
watched by the workers with the greatest 
care and there are frequent inspections. In 
a plant like H.C. A., which is dedicated to 
high-quality production, there is little “as- 
sembly-line” technique. The felt hat can 
never be put through an “untouched by 
human hands” process. 

There are hundreds of details of plant 
control and management which require in- 
attention. All the air in the plant 
must be specially conditioned. It cannot be 
too dry or too cold. Through each plant 
more than 105,000 cubic feet of air per 
minute pass in and out. It is drawn through 
aerofins and humidified in varying degrees 
in the different rooms. Ventilation must be 
arranged to prevent drafts where the deli- 
cate fur is being handled, and yet dust must 
be controlled 

H.C. A. uses a million gallons of water a 
day. Every drop of this must be tested by 
hourly water The water must be 
clean, soft, and slightly acid. Water cannot 


cessant 


tests 
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be bought in this state so it must be treated. 

H. C. A. maintains, under George M. 
Rickus, the largest research division in the 
hat industry. Through it all raw materials 
must pass before entering the factory. This 
division also constantly checks quality 
throughout the plant to maintain a high 
standard of product, and is constantly test- 
ing new methods and seeking new and bet- 
ter m<terials. R-53 (casein fiber) was a 
development of this division after exhaus- 
tive tests on 52 other fibers, both natural 
and synthetic, had failed to show up to all 
required specifications. Here, also, the com- 
pany’s R-sizing method was developed. 

One of the problems facing the industry 
today is the threat of a shortage of rabbit 
pelts due to the European war. While a 
great many of the American rabbits are 
being used, they do not produce as fine a 
quality of fur as the European rabbits, and 
are not of sufficient quantity to fill the in- 
dustry’s needs. However, the introduction 
of R-53 into the manufacture of felt tends 
to help the situation to a certain extent. It 
is an interesting demonstration of the magic 
of modern chemistry that this problem has 
been partially solved by the dairy farmer. 

An article which I wrote for the August 
issue of POPULAR SCIENCE showed some of 
the values of the new practice of “chem- 
urgy.” With chemurgy spinning an im- 
proved casein fiber, it is no longer a far cry 
from a contented cow to a felt hat, as an 
article in the H.C.A. News points out. 

“Since the skins of about 45,000 rabbits 
are used each working day in this company, 
and since approximately 8,000,000 pounds of 
fur are used annually in the entire hat in- 
dustry of the United States, the develop- 
ment of this new fiber is important, not only 
to the hatting industry, but to the dairy 
farmers of the country. One hundred pounds 
of skim milk yield three pounds of the new 
casein fiber. If, as estimated, about 1,000,000 
pounds of the fiber will be used annually, the 
farmer has a new market for about 33 
million pounds of skim milk.” 

When I first entered the office of the Hat 
Corporation of America, I was amused by a 
point of hatters’ etiquette. A guide assigned 
to take me out to the plant, stopped sudden- 
ly on our way out and clapped his hand to 
his head in considerable embarrassment. 

“You've forgotten something?" I asked. 

“My hat. I've left it somewhere.” 

I suggested that, as it was summer, he 
probably wouldn't catch cold. That, it 
seemed, was not the point. Looking around 
the office, he found a sample—a new, ex- 
pensive, pale gray fedora. It contrasted 
oddly with his overalls. 

“That will do,” he seit. “We mustn't go 
out without a hat. It’s a question of morale.” 
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Thunderbolt Maker Gives His Rules for Dodging Lightning 


Dr. P. L. Bellaschi, director of the Westinghouse 
high-voltage laboratory at Sharon, Pa., adjusts the 
vacuum tube of a cathode-ray oscillograph ... 


ET under cover when you see a thunder- 
storm coming, if you want to dodge 

the lightning. That's the advice of Dr. P. L. 
Bellaschi, research engineer of the Westing- 
house high-voltage laboratory at Sharon, 
Pa., whose business is studying the effects of 
lightning. In the last eight years he has pro- 
duced 400,000 bolts of artificial lightning, 
the strength and duration of which are 
measured with the cathode-ray oscillograph 
shown above, to test transformers and other 
electric power-transmission apparatus. He 
has studied many cases of lightning 
fatalities. Here is his advice to persons 
wishing to avoid being among the 400 killed 


also 


Motor-Powered Hand Jig Saw 
Cuts Complicated Scrolls 


A BLADE that can be twisted in any di- 
rection without changing the position of the 
supporting frame, and an electric vibrator 
to provide fast, even motion for the blade, 
make this hand jig saw ideal for cutting 
complicated and other ornamental 
designs in wood. The length of the loop 
makes it possible to cut complete patterns in 
large pieces without removing the blade and 
shifting the saw frame at frequent intervals 


scrolls 
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. used to measure voltage and duration of |Iab- 
oratory lightning for testing electrical apparatus. 
Here he studies ‘“pictures'’ of man-made bolts 


annually in the United States by lightning: 

Get under shelter as quickly as possible, 
the bigger the building the better. Stay away 
from poles, isolated trees, and objects pro- 
jecting skyward which might attract the 
lightning. Avoid hilltops and ridges; if no 
buildings are available, head for a dense 
wood or valley, or the bottom of a hill or 
cliff. If you are in a metal-topped car when 
a thunderstorm breaks, stay there. Recent 
demonstrations proved that 3,000,000-volt 
lightning strokes directed at such a car had 
no harmful effects on the occupants of the 
vehicle. Keep away from wire fences and 
metal objects such as pipes. 











Modernized Welding 
Speeded Repair Job 
on Sabotaged Ships 


MODERN welding methods 
are responsible for the quick 
repairs which have been made 
to the damaged Axis ships 
which the U. S. Government 
seized last April. Most| of 
these ships are already in 
service while, with the weld- 
ing methods used in the last 
war, repairs still would be far 
from finished. Earlier weld- 
ing methods, because of the 
high welding temperatures 
used, made it necessary for 
broken castings to be re- 
moved from the ships and put 
in furnaces for preheating to 
keep the casting from crack- 
ing around the welded spot 
after completion of the job 
This often meant that entire 
engines had to be taken out 
before repair work could be 
started Today, however, 
bronze-welding involving 
much lower temperatures, is 
in use, and preheating cast- 
ings in furnaces has become 
unnecessary. Thus the cast- 
ings broken by the crews 
they were mostly engine parts 
could be repaired right in 


the engine rooms 


— Tw 
oe 


Safe and secure on crutches made of welded steel 


Welding patches in the intermediate-pressure cylinder on an Axis 
ship that had been damaged by the crew before seizure by the U.S. 


Nearly completed, the patch fits neatly in the cylinder wall and 
has been machined. The mechanic outlines the new piece's contour 


Seamless Steel Tubing Welded 
to Make Pair of Crutches 


ARC WELDING, which is coming into use in 
more and more industrial and manufactur- 
ing processes daily, was recently used by an 
arc-welding instructor to make himself a 
pair of crutches. When Arthur Madson, of 
Cleveland, Ohio, broke his leg while on a 
fishing party, he decided that the only 
crutches he would trust his weight to would 
be steel ones. Using half-inch seamless steel 
airplane tubing formed to his own design, 
Madson personally handled the welding 
torch with which the crutches were put to- 
gether. Still sticking to his trade, he used 
rubber insulation from heavy arc-welding 
electrode cable to form the arm rests. To 
give them a more dressy appearance, the 
crutches were cadmium plated. 
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Writing 


SIMPLIFIES 
WEATHER MAPS 


ANVIL OR CUMULO-NIMBUS clouds will be rep- 
resented on the new maps by the symbol at the left 


a 
aw oe! 

WOOL-PACK OR CUMULUS clouds, 

recognized by their flat bottoms, 


will be indicated by a half circle 


HE weather maps are due for a change 

Picture writing, in the form of graphic 

symbols which are in many ways like 
the things they represent, soon will be added 
to them so that a glance at any spot on the 
map will show what conditions prevail at 
that point. Straight lines ending in a hook, 
for instance, will denote cirrus clouds, known 
to sailors as “‘mare’s-tails’”; downward or 
upward sloping lines will indicate a falling 
or rising barometer. There will be symbols 
for drizzle, rain, snow, thunderstorms, and all 
the other conditions. The new maps will no 
longer have the isotherms, or lines passing 
through points of equal temperature, which 
are on present maps, but the isobars, or lines 
passing through points of equal barometric 
pressure, will remain. Air masses will be 
indicated, with letters to show whether they 
are of tropic or arctic origin, whether they 
are hot or cold, and fronts where they come 
in contact will be shown. This is important 
because it is along these fronts that sudden 
changes and storms are apt to occur. 
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CIRRUS clouds, called mare's-tails 
by sailors, appear in the new sign 
language as a line with a hooked end 
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THUNDERSTORM BLIZZARD 


THUNDERSTORM 
WITH HAIL 


See 


BAROMETER 
FALLING, THEN 
RISING 


MIXED RAIN HURRICANE 
AND SNOW 


0 - 


SKY NINE-TENTHS BAROMETER 
CLOUDED UNSTEADY 











Salt-Water-Resistant Cupro-Nickel Is Used in Hull of Boat 


Extremely thin plates of cupro-nickel, which keep 
their strength because corrosion won't wear them, 
permit this completely modern streamlined design 


With the hull hove down, cupro-nickel garboords 
sre being arc welded to the keel of an all-metal 
boat. Shortly before, they had been spot welded 


UPRO-NICKEL plates, welded together, 

E. form the hull of an all-metal 45-foot 

lotor cruiser recently completed at New 

Bedford, Mass., as an experiment that may 

mark an important development in small- 
boat building. Cupro-nickel, an alloy con- 
taining 70 percent copper and 30 percent 

nickel, is the most salt-water resistant alloy 

known. It is used extensively in heavy-duty 
condensers for naval vessels. Because of its 
strength, the plates of the new boat do not 

have to be thicker than .08 of an inch. The 

hull was stiffened by turning up an inch and 
a half flange on the edge of each plate, and Welding together the abutting flanges of shaped 
then welding the flanges together. Hull and alloy to form the hull of the boat. The curved 
deck units were fastened with running welds plates are first laid on a temporary wooden frame 
along their inside edges and spot welds 
along the flanges. The alloy was used also 

or exposed parts of the superstructure 


Electrical Attachment for Piano 
Adds Organ Tone to Its Music 


ORGAN or piano tones can be produced separate- 
or together with a recently invented electrical 
vice which can be attached to old pianos or built 
to new ones. It may be used with its own ampli- 
fying system or hooked up to a radio with a good 
speaker. The organ tones are produced by a set of 
tubes controlled by circuits connected to the piano 
Keys, and the piano is modified so that the ham- 
mers striking the piano wires may be actuated by 
the keys or disconnected According to the in- 
ventors, anyone who can play a piano can play 
this instrument as either piano or organ without 


instruction 
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Long snouts give the elephant seals their name. 
This fellow looks ferocious, but he really isn't 


Guided by members of the Allan Hancock expedi- 
tion, which took these pictures, a one-ton seal crawls 
through a makeshift chute toward a floating cage 


Smaller specimens are caught in nets and tied up. 
Weighing some 900 pounds, this one will be put 
in a small boat for transfer to a waiting cruiser 


NOVEMBER, 1941 


SAVING THE 


Elephant Seals 


HE WORLD'S only herd of elephant 
seals, living on a narrow strip of beach 
on the island of Guadalupe off the coast 
of Mexico, is being saved by the intervention 
of, science. A few years ago poachers were 
reducing the number of these creatures rap- 
idly, slaughtering them for oil. At one time 
there were no more than 400 elephant seals 
in the world. Now the Guadalupe herd num- 
bers more than 1,500, and the giant seals 
have been found swimming in the Pacific 
as far as 400 miles from their home beach. 
To study these creatures, whose lives still 
hold many mysteries, officials of the zoo at 
San Diego, Calif., obtained permission from 
the Mexican Government to capture several 
of the monsters. Special methods had to be 
worked out for trapping and transporting 
the huge seals, which sometimes attain a 
length of 18 feet and weigh a ton or more. 
Smaller 900-pound specimens were rolled 
into a net and lifted into a small boat for 
transfer to the cruiser used by the expedi- 
tion. The full-grown seals, however, re- 
quired a different treatment. Small boats 
were overturned on the beach to form an 
open-bottomed V, or chute, through which 
the creatures were driven into waiting cages. 
These cages were, in turn, floated over 
empty 50-gallon oil drums out to the side of 
the waiting ship. Although elephant seals 
are large and ferocious looking, they seldom 
try to defend themselves against humans. 
Usually they back away, open mouthed, 
until they reach the safety of the water. 


Protected from sun and blowing sand, scientists 
of the expedition make a plaster cast of a seal 
for reproduction and study on their return home 





Tumbled in this 14-foot steel drum, an old-style 
crate for baby bombs broke on the [3th fall, while 
a laboratory-designed crate lasted for 31 falls 











DEFENSE NEEDS SPUR LABORATORY SEARCH FOR 


New 03 for Wood 


By HICKMAN POWELL 


BOMB CRATES designed in the laboratory 
were not only lighter and stronger, but took HIS incident began when a manufacturer 
up less spece, seving vita! ship corge room of baby bombs for Britain some months 
\¥ ago found it difficult to get enough white 
x pine to crate his product. There is no way of 
telling how much it eventually meant in terms 
of Britain’s survival, or in terms of Sailors’ 
lives which are lost every day defending cargo 
space in the North Atlantic. 
The manufacturer wrote to the U.S. Forest 
Products Laboratory, at Madison, Wis., seeking 
a substitute for pine. The upshot was that he 
crated up the casing for a 250-pound bomb and 
shipped it to the laboratory for testing of the 
crate. 
Laboratory technicians put the loaded box 
into a great steel drum, 14 feet in diameter, 
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and set the cylinder revolving. Fins inside 
the drum lifted the bomb, then dropped it 


from a height, pitching it and banging it. 
On the thirteenth drop the box smashed. 


Then the lab men built a crate of their 
own design. They used cheap aspen, quite 
as good for the purpose as expensive pine. 
In place of inch-thick lumber, they used 5 - 
inch stuff, because its springiness would 
relieve strain on the joints. They used half 
again as many nails as were in the first box, 


“Compregnated wood," a new material developed 
at the Forest Products Laboratory, may be the an- 
swer to the shortage of aluminum for military 
planes. In making it, thin sheets of wood that have 
previously been impregnated with a solution of 
phenol and formaldehyde are placed in a press... 


... where heat of 310 degrees dries out the water 
and forms the resin within the cell-wall structure. 
Here it is chemically combined with the constituents 
of the cell walls to make a dense, hard substance... 


because it’s the joints that take the punish- 
ment. The ends of the box they fitted snug- 
ly to the bomb shell, holding it firm with 
tightly tailored cradles, eliminating two 
inches of useless frame and wedging. The 
new crate, tumbled in the testing drum, 
dropped 31 times before it broke. 

Though a third lighter, the redesigned 
crate was more than twice as strong. And, 
far more important, it occupied eight per- 
cent less space than the old one. Translated 


. «. like the experimental sheet below. In some prop- 
erties its strength equals that of aluminum or mild 
steel, and it lends itself readily to the bag-mold- 
ing methods used in experiments with plywood planes 


A scientific rocker test demonstrates the smoothness and hardness of the new material. On a piece of glass 
(Il) the rocker oscillates for a long time. On a piece of ordinary birch (2) surface roughness quickly checks 
motion. On compregnated wood, the rocker continues its oscillation nearly as long as it does on the glass 


os,” 


oS 








into cargo room, that meant a saving of one 
ship out of 12 that might be loaded with 
such bundles for Britain! 

On July 1 the regular Agriculture Appro- 
priation Bill provided an extra $150,000 to 
the Forest Service for work in the labora- 
tory. This sum is earmarked for aviation 
research, and the late weeks of the summer 
were spent conferring with airplane engi- 
neers as to their immediate needs in wood 
research. The laboratory men did not sit 
down at these conferences empty-handed 
They were able to present to the airplane 
men a new substance, developed at the lab- 
oratory during the last few months—an 
improved form of resin-treated, compressed 
wood which bears high promise of useful- 
ness in airplane construction. 

Already the War Department has let a 
contract for its experimental manufacture 
into airplane landing wheels, but the labora- 
tory men see its real value as a surfacing 
for wings and fuselage, as well as for pro- 
peller construction—in training planes, if 
not for combat. Testing will take time, but 
with the looming shortage of aluminum, 
the attempts to develop a superior plywood 
airplane are bound to be intensified. 

The materials for the new substance are 
the same as for the now familiar resin- 
bonded plywood, which has been coming 
into use for boat building-—-thin veneers 
either dried or fresh-cut, and a solution of 
phenol and formaldehyde, one of the bake- 
lite mixtures 3ut while the plywood is 
merely veneer held together with water- 


Commercial Product 
WATER-SOAKED 

50 DAYS 
f AIR-ORY { 





WATER- SOAKED 
SO DAYS 


proof resin glue, the laboratory substance 
is wood in which there is an actual merger 
of wood and plastic, apparently retaining 
the best features of each. 

The impregnation of wood with resin fol- 
lowed by its compression is not new. The 
Germans were doing this before the present 
war, and American commercial products 
approximating the German are now in use, 
notably for the hubs of wood propellers. 
But in these earlier processes the resin en- 
tered only into the coarse capillary struc- 
ture of the wood. In the new laboratory 
method the raw chemicals are distributed 
throughout the cell-wall structure and 
bonded to it. When heat of 310 degrees is 
applied, after the water has been dried out, 
the resin is formed within the cell-wall 
structure and chemically combined with the 
hydroxyl groups of the cell-wall constituents. 

The result, under pressure, is a dense, 
hard, strong substance practically impervi- 
ous to water. Soaked in water for a day, 
the best prewar German product of the 
sort increased in weight by five percent. 
Similarly treated, the laboratory substance 
added only one half of one percent. Soaked 
50 days in water, the best previous Ameri- 
can product swelled 54 percent, lost its com- 
pression, practically disintegrated. Similarly 
abused, the new product swelled only 3.6 
percent, and retained its strength. 

Since one great obstacle to the use of 
wood, in such precise mechanical contri- 
vances as airplanes, is its instability in the 
presence of water, as well as its bulk and 


Product 


AIR-DRY 


COMPREGNATED 
WOOD is compared 
at the left with com- 
mercial plywood in 
resistance to water. 
Soaked in water for 
50 days, the com- 
mercial product 
swells 54 percent, 
the laboratory prod- 
uct only 3.6 percent 





PROPELLER 
BLANKS can be fab- 


ricated from com- 








pregnated wood with 
specific gravity vary- 











ing from intense 





compression at the 
hub end to the nat 
tural weight of the 
wood at the tip. One 
method of stacking 
the layers of wood 
is shown at right 
with specimen blank 
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PLASTICS FROM WOOD. As a result of the better 
understanding of the chemistry of lignin, scientists 
at Madison produce a low-cost plastic from wood 


IT CAN BE TURNED easily in a lathe, and also 
veneered and sawed. It takes paint well, is easily 
molded, and exhibits a useful resistance to electricity 





Tar 
A 

| 
MOLDED ARTICLES made experimentally 


from the plastic at the Forest Products Lab- 
oratory are seen in the photograph below 


- 


THE RAW MATERIAL, ordinary sawdust, is first 
cooked in a closed vessel with a dilute acid, then 
washed, dried, milled, and treated with a plasticizer 


IN A POLISHED MOLD the resulting powder is 
subjected to heat and pressure that converts it into 
a strong, jet-black plastic of many potential uses 


Ps 









softness, this new development represents a 
distinct advance. Equally valuable is the 
ease with which it is compressed, molded, 
and joined in one operation with uncom- 
pressed wood. This makes it especially 
adaptable to the bag-molding methods now 
being used for plywood airplanes. 

So soft do the veneers become when sat- 
urated with phenol-formaldehyde that a 
stack of plies under pressure of only 250 
pounds per square inch is compressed to 
less than half its original thickness. Under 
1,000 pounds pressure it is reduced two 
thirds. The resultant waterproof surface 





has a hardness and smoothness comparable 


to plate gla The slab is of strength in 
some properties comparable per unit weight 
to mild steel and aluminum, with a much 
greater stiffness because of its greater thick- 
ness per unit weight. 

The surface plies can easily be compressed 
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KILN-DRYING HEAVY TIMBERS without checking, by first impregnating them with chemical salts, is 
another process developed at Madison. It enables the Army to buy light, dry wood for ponton bridges 


RESULTS OF CHEMICAL SEASONING of swamp 
oak. The upper group of timbers, which was seasoned 
with salts, is comparatively free from cracks. The low 
er group was seasoned by the ordinary method 


while one or more core plies are left uncom- 
pressed but bonded to the surface, all in one 
operation. A three-ply piece, thus made, is 
still s\iffer per unit weight than the com- 
pletely compressed material or aluminum 
as it can be made with less than half the 
weight of the completely compressed wood 


and less than one quarter of the weight of 
aluminum. 

One trouble with the thin sheets of alu- 
minum used for airplane wing surfaces is 
their flexibility, which requires a great deal 
of bracing to prevent flutter. Even so, at 
high speeds aluminum tends to buckle into 
a washboard effect, which greatly increases 
skin friction. It is in the elimination of 
these difficulties, as well as the extra labor 
and friction caused by riveting, that labora- 
tory scientists see greatest hope of the 
compressed wood's usefulness 

Still another mechanical innovation is 
made possible by this method of compress- 
ing wood—the fabrication of laminated pro- 
peller blanks with specific gravity varying 
from intense compression at the hub to the 
natural weight of wood toward the tip. lt 
would be quite feasible, indeed, by pretailor- 
ing the layers of veneer, to mold a whole 
propeller blade in one operation with den- 
sity varied at will, all incased in a layer of 
polished, compressed wood. With the in- 
creased size of propellers required by sub- 
stratosphere flying and high-powered mo- 
tors, this may be of great importance. 

In 1917 the young laboratory, pioneering 
in an almost virgin field, was able to get 
spectacular results. Nobody in those days 
knew much about packing boxes; when the 
laboratory began studying them, it was able 
at one stroke to save one third of the cargo 
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space needed for machine guns and army 
rifles. Following up through the years, the 
laboratory developed a whole science of 
shipping containers, set forth in elaborate 
specifications published by the Government. 
Walnut gunstocks were a problem in the 
World War. Two summers were required 
for the accepted method of seasoning them, 
and many thousands of walnut blanks were 
ruined by bungling attempts to cure them 
faster. But the laboratory, with its kiln- 
drying methods, reduced the time to a few 
weeks. 

Similarly with airplane spruce, the time of 
curing a three-inch spar was reduced from 
more than a year to a month. If today there 
were any further urgency about the matter, 
the time could be cut down to 16 days by 
soaking the spruce in urea before drying 
Energetically during the last war the labo- 
ratory worked on water-resistant glues, for 
laminated airpiane propellers, and the re- 
searches became the basis for most of what 
we know today about the gluing of wood, 
fundamental to the plywood industry. 

A few years ago the laboratory developed 
a method by which heavy timbers could be 
kiln-dried without checking. This was done 
by first impregnating the wood with chemi- 
cal salts, which somehow evened the stresses 
of drying. The lumber industry did not 
adopt the method, because it involved some- 


what higher costs, but last year it was 
adopted in a hurry. That was because Army 
specifications called for a quality of timbers 
in a hurry which could be produced in no 
other way. Today for its ponton bridges 
the Army is buying timbers of a dryness 
(lightness) and freedom from cracks which 
would have been impossible before. 

From the scientific standpoint probably 
the most exciting recent accomplishment of 
the laboratory has been the hydrogenation 
of wood and its baffling constituent, lignin. 
Lignin is the cement which holds wood 
fibers together, and wood chemists have 
had no doubt that it can be made valuable. 
3ut today it is still a waste product, serv- 
ing no purpose but to pollute the streams 
below paper mills and to poison the fish. 

The hydrogenation process consists of 
putting the wood into a cylindrical “bomb” 
into which hydrogen is pumped to a terrific 
pressure. Hitched to an eccentric wheel on 
a motor, this cylinder is agitated at high 
temperature for hours on end, until hydro- 
gen is gradually compounded with molecules 
in the wood substance. 

By hydrogenation the lignin becomes fully 
recoverable, broken down into parts which 
still remain mysterious. One of these is a 
resin of unknown composition, another is 
methyl alcohol. Then there are several com- 
plex alcohols none of which was known be- 


Laminated Timbers Provide Arches for Buildings and Bridges 


TESTING A LAMINATED ARCH. Already widely 
used inside buildings, such structural members gain 
new value from a method for weatherproofing them 
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FIRST BRIDGE OF ITS KIND, a laminated-arch 
over-water span, is appropriately located on the lab- 
oratory grounds. Such bridges may become common 








fore the development of this process. One 
of these shows definite promise of value as 


an antiknock agent for automobile gasoline, 


if a shortage of tetraethyl lead develops. 


Another new process for chemically treat- 
ing wood consists of chlorination followed 
by a mild extraction which gives a pulp 
consisting of 52 percent of alpha cellulose 
the raw material of guncotton 
which is lost in the ordinary pulping process. 
Cellulose of this quality is ordinarily ob- 
tained from cotton linters, the short fibers 
which cling to cotton seed, but with all the 
wartime demand for camera film, lacquers, 
and rayon as well as T.N/T., a shortage may 
develop in this raw material. 

One of the first things the Forest Products 
Lab is going to do, when it comes into its 
new money, is to buy one of the fever ma- 
chines which are used in hospitals to gener- 
ate uniform heat in objects between its 
electrodes. The purpose is, strangely 
enough, to try making a new type of keel 
for big motorboats, to replace the bolted 
splice timber construction of keels now in 
use. That too comes back to a problem in 
chemistry, and synthetic-resin glues. 

The pioneering work the laboratory has 
done since the last war has been the develop- 
ment of laminated timbers—that is, timbers 
strongly constructed out of many thin 
boards, glued together. More and more 
buildings, such as churches and assembly 
halls, are being put up today with lami- 
nated-arch construction, and they would 
serve well for airplane hangars. But these 
arches are put together with casein glue, 


much of 


not sufficiently waterproof for outdoor work 
or for boat keels. It has never been possi- 
ble to use the waterproof phenol resins, 
because a hot-plate press cannot send its 
heat uniformly through a heavy timber. 
And once the heat does slowly reach the 
center of the beam, sufficient to start the 
resin setting, the heat of the chemical re- 
action is added and suddenly drives the 
temperature crazy. Imprisoned in the cen- 
ter of the timber, the heat may even cause 
charring. With the fever machine it is 
hoped that heat may be set up uniformly 
through a thick laminated structure, and 
set the resin satisfactorily in a short time. 
These resins crop up everywhere. Various 
types are being tried now as a basis for fire- 
retardant paints. Rain removes the borax 
so that this paint is not suitable for exterior 
use. Fire-retardant paints are not being 
used extensively now, but formulations will 
be ready when and if Americans become 
acutely conscious of air-raid precautions. 
The laboratory's job is to look ahead. In 
its new program it will be seeking a substi- 
tute for cork, which comes from Spain and 
North Africa and is already getting scarce. 
It will be hunting a substitute for Philippine 
kapok, which is used for life belts and would 
be cut off in case of war in the Pacific. It is 
not worried, however, about coconut-shell 
charcoal, which is used for gas masks be- 
cause of its great density. Taking up re- 
search where the World War dropped it, 
the laboratory is confident that by com- 
pressing wood before charring it, it will 
soon have a suitable substitute charcoal. 


FIRE-RETARDANT PAINT, made by incorporating borax in o 


linseed-oil paint 


may prove valuable for protecting hangars 


from incendiary bombs. Here a stick is being painted for a test 




















While the painted stick at the left 
resists the Bunsen-burner flame, the 
untreated stick at right burns, as 
shown by the increased size of flame 
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Portable Kit Demonstrates Technique of Telephone 


Built to give laymen a 
behind-the-scenes view 
of the modern tele- 
phone, the equipment at 
right is available for sci- 
ence demonstrations to 
clubs and other groups 


Striking a crystal of 
Rochelle salt, below, 
generates a sufficient 
amount of electricity to 
light a neon bulb. This 
principle is the one used 
in many microphone and 
phonograph pick-ups 


CIENTIFIC developments which have 
S made modern telephone systems possible 
can be graphically illustrated with copies of 
the kit shown above. They can be obtained 
by applying to your local telephone company. 

Changing the shape of some crystals pro- 


Exhibits show how minute impurities are detected in 
telephone materials; how a new alloy makes lighter 
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duces current known as piezo-electricity, a 
principle used in microphones and phono- 
graph pick-ups. A piezo-electric generator 
consisting of a crystal of Rochelle salt 
hooked up to a neon tube is part of the kit. 
Striking the crystal produces enough cur- 
rent to light the bulb. 

Below, at the left, is paper coated with 
diethyl-dithiocarbamate, used to detect traces 
of copper. It is so sensitive that a finger 
rubbed against a penny and placed on the 
paper will leave a print. In the center is a 
“wobbly bar,”’ made of an alloy that can be 
so thoroughly magnetized that it will float 
in the air, supvorting three times its own 
weight, when piaced above another magnet 
of the same material. 

At the right is equipment to show how 
ampules of palladium chloride are used to 
detect carbon monoxide fumes in manholes. 
The ampule, imbedded in cotton, is broken, 
and then placed in the flask. If carbon mor- 
is present, the cotton turns black. 


a 


oxide 


apparatus possible; how carbon monoxide is spotted 
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Preserving the color of a flower between sheets of 
plastic. The specimen is immersed at refrigerated 
temperature for several days, then cured between 
thin cellulose acetate film before final mounting 





eer SeneeUereneN Breeton ots. | 
i por LA 
¥ as 





Plastics Preserve 
Nature’s Colors 


ETHODS of preserving the bril- 

liant colors and delicate structures 
of plant and animal life, even after the 
objects creating them have died, have 
long been sought by scientists. Now, 
thanks to plastics, they can be locked 
in transparent blocks or sheets and 
kept indefinitely. Two methods for do- 
ing this have been developed by scien- 
tists of the U.S. Department of Agri- 
culture. Both involve dehydration of 
the specimens, for moisture spots the 
plastics. One method, developed by Dr. 
Charles E. Sando, preserves the objects 
in their natural shape in methacrylate 
resin, a glasslike plastic which can be 
machined to any shape after the plastic 
has hardened with the object inside it. 
The other, developed by G. R. Fessen- 
den, keeps pressed specimens between 
sheets of cellulose acetate. 


At left and below are an ear of 
corn, grouped amaranth blooms, 
a boll of cotton, and a bright 
butterfly, preserved in natural 
colors and shape in blocks of 
methacrylate resin. Machining 
of the blocks is done after the 
preserving process is completed 
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AIRACOBRA COMBINES SPEED 
WITH MANEUVERABILITY AND 
OVERWHELMING FIRE POWER 





The Plane 


on Our Cover 


fan T. McCOY, Jr... n 
in howing Bell Aira 
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AIR CORPS PHOTOS 


EVEN streams of projectiles, one formed 
S by explosive shells from a 37-millimeter 
cannon and six by bullets from four .30 cali- 
ber and two .50-caliber machine guns, make 
the P-39, latest Bell Airacobra of the U. S. 
Army Air Corps the most formidable sky 
fighter in the world. The cannon, firing 
through the nose of the ship, operates auto- 
matically as long as the vilot presses the 
trigger. 

When one of these sleek fighters lifts into 
the air and streaks away at a top speed of 
better than 400 miles an hour, it carries 
three quarters of a ton in guns and ammuni- 
tion. In addition, there is a quarter of a ton 
of armor plate protecting vital parts. De- 
signed primarily for interceptor - fighter 
work, the new pursuit ship is the product of 
four years of research. The engineers who 
worked out the design started with a four- 
fold goal: speed sufficient to overtake any 
bomber, climbing ability to get above it, 
visibility and maneuverability to permit the 
pilot to outfight enemy pursuit planes, and 


This innocent-looking ship packs a mighty wallop. 
Note the cannon barrel sticking out of the propel- 
ler hub, unique retractable tricycle landing gear 





fire power enough to blast 
the bomber to pieces once 
the interceptor ship dived 
on its quarry. Recent tests 
made in the north woods of 
Michigan by the first squad- 
ron of the Air Corps to be 
equipped with the new ma- 
chines, the 39th Pursuit 
Squadron of Selfridge Field, 
indicated that all these goals 
have been attained 

Main stinger in the Aira- 
cobra's armament is the 37- 
millimeter cannon. A direct hit with its ex- 
shells will knock out any bomber 
made. These shells are fed into the cannon 
n belts like machine-gun ammunition, dis- 
integrating links of metal holding the shells 
together until they are fired. In gunnery 
practice, the Selfridge Field pilots found 
that the rccoil of the cannon was noticeable 
every time they headed for ground targets 
with all guns blazing. 

sesides carrying the largest cannon em- 


plosive 


Stings for the Airacobra: shells for 
the 37-mm. cannon and belts of car- 
tridges for the four .30 and two .50 
caliber machine guns. The formidable 
fighter takes to the air with 1,500 
pounds of guns and their ammunition 


Shells for the cannon are fitted to- 
gether with a linked belt of metal 
and packed in a box as shown at the 
lower right. In firing, they are drawn 
into the cannon by a mechanism like 
that of a machine gun. The pilot aims 
the 37 by pointing the plane at the 


target, fires it by pulling a trigger 


Earphones and throat microphone 
give pilot two-way radio contact 


ployed in a fighter plane of 
the Air Corps, the new Aira- 
cobra embodies a number of 
radical departures in design. 
The 1,150-horsepower, liq- 
uid-cooled Allison engine 
is placed amidships, behind 
the pilot. It spins the three- 
bladed steel propeller by 
means of a ten-foot drive- 
Shaft. Automobile-type 
doors increase the ease with 
which the pilot can enter 
or leave the streamlined 
cockpit. Supporting the machine on its land- 
ing and take-off runs is a unique tricycle 
landing gear which folds into the belly as 
the ship rises into the air. The electric mo- 
tor which operates the mechanism can re- 
tract the landing gear in 18 seconds and ex- 
tend it in 12. In the event of failure of this 
system, a hand crank installed in the cock- 
pit makes it possible for the pilot to ex- 
tend or retract the landing gear manually 
with little difficulty. 
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This “Mountain Goat” 
Combat Car Uses Both 
Wheels and Tracks 


COMBINING some of the best fea- 
tures of tanks and armored cars, a 
new fighting vehicle is credited to 
the Germans for use in mountainous 
country. Labeled a ‘mountain goat” 
by some observers because of its 
speed and agility, the vehicle weighs 
about four tons. It is said to be 
armed with a 47-mm. cannon and 
two 20-mm. machine guns. It has 
four pneumatic-tired wheels for use 
on roads, and on these it can travel 
50 miles an hour. When the going 
gets rough, the wheels are hoisted 
into the air by means of a worm- 
os ee cet ae aa  @& gear arrangement, and the machine 
~* - ee - lowers itself onto two continuous 
a : \ tracks of a type especially adapted 
to use on the roughest kind of ter- 
rain. Reports say that the “goat” 
can maintain speeds of 25 miles an 
hour on its tracks on level ground. 
It carries a crew of three men, but 
it would appear that the positions 
they occupy in the accompanying 
pictures are their traveling seats 
rather than the positions they 
would take in combat. The machines 
are believed to be used in “mop- 
ping-up” operations on the flanks 
of an advancing column. 


Wheels in the air, tractor treads move the car over 
rough country, above. Below, speeding along a highway 


~*~ 


Device Measures Alcohol in Breath to Find Amount in Blood 


DRIVERS who are suspected of in- 
toxication won't find it easy to con- 
vince the judge that they had only 
“a couple of beers” if an alcoholo- 
meter developed at the physiology 
laboratory of Yale University is 
widely used. This device, shown at 
the left, measures the alcoholic 
content of the blood by passing a 
suspect’s breath through chemi- 
cals and into a colorimeter tube. 
Different amounts of alcohol in the 
breath produce varying colors in 
the tube, and.a photo-electric cell 
activates a meter which translates 
this color into figures showing the 
percentage in the blood. The opera- 
tion takes only eight minutes. To 
avoid later arguments over the cor- 
rect reading of the instrument, dif- 
ferent colorimeter tubes can be 
used for each test and filed away. 

‘ 
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AMATEUR RADIO OPERATORS, SEASONED 


BY SERVICE 


P| 


IN FLOOD AND HURRICANE, 


GET READY TO HELP IN HOME DEFENSE 


ica’s radio hams are tackling a new emer- 
In the past, these amateurs have 
starred in time of hurricane, flood, and epi- 


Pitas -SEVEN THOUSAND strong, Amer- 


gency 


lemic. Now they are being groomed for the 
‘mergencies of war 

Already 20,000 amateur short-wave sta- 
tions, scattered throughout the country in 
towns, villages, farmhouses, and big-city 
homes, have been organized into groups, or 
nets. Functioning like the intermeshing 
cogs of a machine, they form a lightning- 
fast auxiliary communication system of 
special value in flashing word of aerial raid- 
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ers and in directing the activity in communi- 
ties under attack. The amateurs in these 
20,000 stations are holding weekly practice 
under the direction of 600 emergency coér- 
dinators appointed by the American Radio 
Relay League. 

Besides this organization, which is the of- 
ficial spokesman for American hams, two 
others have been active in training amateurs 
for the purposes of defense. They are the 
Navy Communications Reserve and the 
Army Amateur Radio System. Recently, 
because virtually all of its members had been 
called to active service, the Navy Communi- 
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cations Reserve ceased its ama- 
teur-net operations. Previous- 
ly, it had trained more than 6,000 
hams in naval radio problems 
and procedure. The Army Ama- 
teur Radio System, however, 
has been steadily widening 
its activity. For the first time 
in 15 years, its members stayed 
at their keys throughout the 
past summer. Previously, their 
operating season had closed on 
the last Monday of May. The 
fact that these amateurs are 
transmitting, free, thousands of 
messages to men in Army 
camps, as well as the tense in- 
ternational situation, dictated the 
decision to remain active the 
year around. 

The 2,500 members of the 
A.A.R.S. receive training in both 
key work and the use of the ra- 
dio telephone. There are courses 
in coding and decoding and fre- 
quent contests to increase speed. 
During one of these competi- 
tions, not long ago, an eastern 
ham attained the amazing mark 
of 65 words a minute when re- 
ceiving text matter sent by in- 
ternational code. 

In the Army’s amateur set-up, 
there are no restrictions as to 
age, sex, or physical condition. 
Any licensed amateur who takes 
part in the regular drills and is 
able to send and receive 15 words 
a minute is eligible. The mem- 
bership is divided into groups 
that correspond to the nine Army 
Corps Areas in the United 
States. Each area has a central 
signal unit from which the prac- 
tice is directed. Sometimes, the 
master station, WLM, in Wash- 
ington, D. C., takes charge. 
Practice is held seven days a 
week. Many amateurs who be- 
long to the A.A.R.S. also are 
members of an emergency group 
of the American Radio Relay 
League. 

One of the most complete 
amateur set-ups in the country 
has been worked out in West- 
chester County, N. Y. This vital 
area extends north along the Hud- 
son River from New York City 
to beyond Peekskill. More than 
100 amateurs in the region spend 
part of every Sunday rehearsing 
for wartime and peacetime emer- 
gencies. Some, with portable 
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Mrs. Kay Kibling (W2HXQ), ace radio amateur, has charge of 
the model defense set-up in Westchester County, N.Y. Here she 
is operating her 500-watt transmitter with Boy and Girl Scout aids 


In an emergency, the hams 
would help guard strategic 
points against sabotage. 
These three have set up 
portable equipment near 
Kensico Dam, a key point 
in New York's water supply 


Pushing through under- 
brush with lightweight 
transmitters, amateurs re- 
hearse the work they may 
have to do in watching 
for enemy planes and keep- 
ing tab on fifth columnists 








sets, watch for airplanes, keep tab 
on imaginary fifth columnists, or sta- 
tion themselves at strategic positions 
such as the Kensico Dam of the New 
York City water-supply system. 
Still others, in their homes, relay 
messages to fire departments, police 
headquarters, hospitals, and Red 
Cross stations where other amateurs 
are standing by to receive them. A 
dozen communities in Westchester 
Rye, Tuckahoe, Larchmont, Harri- 
son, New Rochelle, Port Chester, 
Eastview, Valhalla, Bronxville, Scars- 
dale, Hartsdale, and Mount Vernon 

take part in these weekly short- 
wave maneuvers 

In charge of the work is Mrs. Kay 
Kibling, of Rye, N. Y. One of the 
outstanding amateurs in the coun- 
try, Mrs. Kibling has in her equip- 
ment a 1,000-watt transmitter, a 
500-watt transmitter, a 300-watt 
transmitter, and seven emergency 
transmitters ranging from six to 100 
watts. The directional-beam an- 
tenna she uses in her broadcasts mul- 
tiplies the signal strength 20 times. 
In 1938, she won a bronze plaque in 
a nation-wide competition as the 
amateur who could make contact 
with the most countries. She talked 
to amateurs in 65 different nations 
before the contest ended. In 1939 
and 1940, Mrs. Kibling was in charge 
of the amateur radio exhibit at the 
New York World's Fair. Her sta- 
tion, W2HXQ, played an important 
part in getting messages through 
during the New England hurricane 
of 1938 

To add further strength to the 
amateur radio set-up in Westchester, 
Mrs. Kibling has been conducting 
classes to train women in using pub- 
lic-address systems and in aiding 
hams at their stations. Eighty-one 
girls and women signed up for one 
of her recent courses, given at the 
Rye High School. They were drilled 
in decoding messages, in speaking 
distinctly into microphones, and in 
the best methods for handling emer- 
gency work in air attacks More 
recently, in a state-wide tour, Mrs 
Kibling has organized similar classes 
in other communities 

Another phase of the work in 
Westchester is cooperation between 
the hams and Mercy Wings, an or- 
ganization of amateur airplane pilots 
headed by the noted Rye aviatrix, 
Ruth Nichols. During their practice 
flights, in which the pilots rehearse 


Ruth Nichols, famous aviatrix, trying out a portable set 
before a test flight. She heads Mercy Wings, an organ- 
ization of amateur flyers that joins hams in disaster relief 


Below is a field radio exchange operated by members of 
the American Radio Relay League. Set-ups like this have 
given invaluable service in flood, storm, and disaster 
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Fire houses are focal points in defense radio networks, along with police stations and hospitals. This pic- 
ture shows elaborate phone and CW equipment set up in the fire house at Rye, N.Y. Women defense 
workers are trained by the efficient county organization to help firemen man the sets if an emergency arises 


the best methods for aiding stricken com- 
munities, they keep in constant touch with 
radio amateurs on the ground by means of 
small two-way short-wave sets. 

When the present war began, officials in 
England, Canada, and Australia discovered 
that hardly more than five percent of the 
radio amateurs in those countries were 
qualified to pass the code-work test re- 
quired for military radio men. By stressing 
the training of hams in the United States, 
the Government is building up a reserve up- 
on which it can draw in time of need. 

More than two thirds of the radio ama- 
teurs in the world live in the United States. 
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Their experience and equipment can be uti- 
lized in time of war in many ways. As an 
aid to air-defense information centers, they 
can flash in reports of approaching enemy 
bombers. When telephone and telegraph 
lines are destroyed by enemy action, they 
can get messages through by short-wave. 

An indication of the importance of ama- 
teurs in the present scheme is the fact that 
recently the Government sent out a call for 
any hams who have had special training in 
microwave and cathode-ray technique. Such 
men, if they hold a college degree, are un- 
married, and between 21 and 36 years of age, 
can qualify for places in the recently or- 
ganized Electronics Battalion of the U. S. 
Army Signal Corps. This outfit, under the 
command of Lieut. Col. W. R. Lansford, 
will study and operate complex: high-fre- 
quency apparatus now being developed. 

At the time of America’s entrance into 
the first World War, in 1917, the Govern- 
ment virtually padlocked the short-wave sta- 
tions of American hams. In the present 
emergency, instead of putting the amateurs 
on the shelf, officials are seeking the best 
way to utilize their skill and experience in 
the interest of defense, 


Two-way portable equipment installed on a Rye fire 
truck. Sets like this would enable fire fighters to 
keep in constant communication with their head- 
quarters to make reports and receive instructions 
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One of the three VS-44 flying boats built for a new transatlantic service to be started next year 


New Planes for Ocean Travel 
STEAMSHIP WEATHER REPORTS TO AID SKYLINERS 


By David M. Stearns 


HREE new fiying boats, designed for 
T nenson service between New York and 

Lisbon, Portugal, will take to the air 
soon for test flights. Commercial counter- 
parts of the Navy’s “Flying Dreadnought,” 
they have been built for a new company in 
the transatlantic flying field—American Ex- 
port Airlines. 

When they are put into service next year, 
world conditions permitting, these planes 
will fly with the advantage of more com- 
plete knowledge of weather conditions over 
the ocean than has heretofore been avail- 
able. This is because the steamship com- 
pany of which the air line is a subsidiary, 
American Export Lines, is already at work, 
in codperation with the U.S. Weather Bu- 
reau, making daily observations of weather 
conditions over the sea. 

The new planes, designed by Igor Sikor- 
sky and built by the Vought-Sikorsky Divi- 
sion of the United Aircraft Corporation, are 
smaller than the 42-ton Clippers of Pan 
American Airways, weighing only 25 tons 
with a normal load. Capable of carrying 
40 passengers on short hauls, the VS-44’s, 
as they are known, will have sleeping ac- 
commodations and living quarters for 16 
passengers on the 20!-hour New York-to- 
Lisbon run. 
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The weather apparatus which the steam- 
ship company has installed on its three ships 
plying between New York and Lisbon, the 
Exeter, Excalibur, and Excambion, is simi- 
lar to that used previously at land stations 
of the Weather Bureau, and by the Navy, to 
study air conditions in the upper levels. Its 
installation, however, marks the first time 
that such observations have been available 
to the Weather Bureau from ships at sea 
on a daily basis. The equipment itself is 
supplied by the Weather Bureau, but the air 
line supplies the meteorologists who use it. 

The most important piece of this equip- 
ment is known as a radio ‘‘sonde”’ or sound- 
ing machine. Actually, it is an accurate 
weather observatory and radio transmitter 
combined, which weighs only two pounds. 

In use, this device is first placed in a 
conditioning chamber on the bridge of the 
ship, where it is tested to see that it is 
functioning properly, and calibrated so that 
its recordings of upper atmospheric condi- 
tions will be in proper relation to conditions 
at sea level. Then it is attached by a cord 
to the bottom of a helium-inflated rubber 
balloon, five feet in diameter and six feet 
high. Balloon and sonde are then released. 

As the balloon rises, the transmitter, pow- 
ered by a dry-cell battery and connected to 
three recording devices within the unit, 
sends out a steady stream of signals on 
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a wave length of 72.5 megacycles. These 
signals are picked up by a receiver on the 
ship, which automatically records the infor- 
mation on a graph. 

The signals continue to reach the ship 
until the balloon has risen so high or has 
irifted so far laterally that they become too 
weak for the receiver to pick up. Recordings 
made successfully from as high 
feet, and distances of 75 
ordinary practice, however, 60,- 
feet is about the maximum effective 
range of the sonde, while the lateral dis- 
tance is controlled by atmospheric condi- 
tions. It may take an hour for the sonde 
to reach the point where its signals fade out. 

The instruments within the sonde measure 
temperature, humidity, and height. For the 
first condition, a thermocouple is used. This 
is a device consisting of two strips of differ- 
ent kinds of metal, fastened together in 
such a way that temperature changes set 
up slight electric currents between them. 
The currents generated by the thermocouple 
control one set of signals. 

Human hair, preferably from the head of 
is used to measure humid- 
ity. This type of hair has been found to be 
more responsive than any other kind. When 
the humidity increases, the length of the 
hair incre when the air becomes drier, 
it contracts. This expansion and contrac- 
tion controls another set of signals 

rhe third instrument is a barometer 
This measures atmospheric pressure by ex- 
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pansion and contraction of hollow metal 
wafers inside of which a vacuum has been 
created to make them more responsive to 
pressure changes. Since atmospheric pres- 
sure is directly related to height, becoming 
less the higher you go, a third set of signals 
controlled by the barometer, interspersed 
with the others, tells at what height each set 
of recordings was made. 

When the last of the soundings has been 
received, the meteorologist takes the infor- 
mation from the graph in the receiver and 
sends it by radio to the Weather Bureau, 
where it becomes available to anyone. This 
work, therefore, will aid ocean-flying planes 
of other lines as well as those of American 
Export Airlines. 

Radio sonde observations are at present 
made once a day from each of the ships at 
sea, usually about midnight. Then at noon 
each day, a “pilot” balloon, three feet in 
diameter and carrying no instruments, is 
released. This is watched from the ship 
with a theodolite, an instrument for measur- 
ing horizontal and vertical angles, as it 
rises. From the observed angles the meteor- 
ologist can compute the wind direction and 
velocity at various levels. This information 
is also radioed to the Weather Bureau. 

When a radio sonde is used over land, a 
silk parachute is attached to it so that it can 
be recovered and used again. When used at 
sea, however, a complete instrument cost- 
ing about $40 goes to the bottom as the 
price of each set of observations. 


SH REPORTS FROM ALOFT 


FLOATING WEATHER STATION. In the “weather shack" on the upper 
bridge of an American Export liner, a radio sonde balloon is inflated 
with helium (1) to corry aloft the two-pound combination weather ob- 
servatory and automatic radio transmitter (2). Adjusted to sea-level con- 
ditions in a special chamber (3), the radio sonde instrument is attached 
to the balloon (4) and released. As it rises to higher levels, its weather 
signals are received (5) and recorded for transmission to the U.S. Weath- 
er Bureau. This is the first time such reports have been available daily 
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CREWS QUARTERS, GALLEY 
3AGGAGE IN FORWARD PART 
OF SHIP PROPELLER DIA 
HULL WIDTH 10 FT 
CRUISING SPEED 160 MP 


LINER OF THE SKY. A commercial counterpart of the Navy's "Flying Dreadnought,” the VS-44 sleeps 
16 passengers, has daytime space for 40. It has a top speed of 225 miles an hour. Fuel tanks hold 3,900 
gallons of gasoline—enough to take the plane 4,700 miles at its cruising speed of 160 miles an hour 


TO SHIPS SERVING AS FLOATING METEOROLOGICAL STATIONS 
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A sample of melamine baking enamel, at top, re- 
tains its whiteness and gloss after baking an hour at 
450° F., while ordinary enamel has been discolored 


« 


The new plastic enamel is highly resistant to mar- 
3 nail digs deep furrows in a coating 


ommon enamel, but hardly scratches melamine 


100-YEAR-OLD 
CHEMICAL 


FINALLY GETS A JOB 


Discovered in 1834, Melamine 
Now Provides the Basis for a 
Whole Line of Useful Plastics 


LASTIC DISHES, non-shat- 

terable, lightweight, highly 
resistant to heat, moisture, and staining; 
uncrushable fabrics; paper toweling, as 
strong when wet as when dry; inexpensive 
automobile finishes that are practically mar- 
proof and scratchproof; glistening white 
enamels that do not discolor with heat 
these are just a few applications of a new 
group of synthetic resins made possible by 
a chemical that had no known value for 
more than 100 years, but which has now ac- 
quired amazing industrial importance al- 
most overnight. 

Known as melamine, a crystalline organi 
compound composed of carbon, hydrogen, 
and nitrogen, the chemical was discovered 
by the famous chemist Liebig in 1834. Until 
scarcely three years ago, melamine re- 
mained merely a laboratory curiosity, ob- 
tainable only in minute quantities at about 
$40 a pound. Then, suddenly, chemists of 
the American Cyanamid Company discov- 
ered that melamine could be used as the 
basis for a whole new series of plastics and 
enamels having radically improved charac- 
teristics. 

At the prevailing price, however, 
mercial production of plastics and paints 
from this base was out of the question. How 
could the material be produced on a huge 
scale and cheaply? Chemists learned that 
it could be made in commercial quantities 
by decomposing dicyandiamide, a form of 
calcium cyanamid. And calcium cyanamid 


com- 


Melamine plastic tableware resists moisture 
and stains so well that complete dinner sets 
of it have been ordered by major airlines 
for use in serving meals to their passengers 


POPULAR SCIENCE 





is an inexpensive fertilizing chemical made 

from limestone, coal, and air! An American 

Cyanamid plant now turns it out by the ton 
at 40 cents a pound. 

Strangely enough, one of the outstanding 
applications of melamine resins, which it 
must be remembered are made in part from 
black coal, is as a basis for the finest white 
and light-colored baking enamels ever pro- 

Until melamine enamels were avail- 
gleaming white and pastel kitchen 
cabinets, and light-colored metal equipment 
of all kinds, had to be baked slowly at tem- 
peratures below 300 degrees F. Melamine 
enamels now permit quick baking at tem- 
peratures above 400 degrees F., without 
loss of gloss or whiteness. Because of this 
resistance to heat, melamine enamels may 
successfully even to gas and 
items previously requiring 
durable porcelain 


duced! 
able, 


be applied 
electric ranges 
expensive and not too 
finishes. 

Resins made from melamine cure to such 
exceptionally hard films that a comparative- 
ly small proportion of such resin in con- 
junction with a large amount of cheaper 
and tough alkyd resin yields a finish having 
a remarkable resistance to marring and 
abrasion. Such enamels also resist water, 
alkali, solvents, and grease, to an extent 
unusual in non-yellowing coatings 


If your 1942 car has a brilliant finish, 


Magnified 15 times, these glasslike, 
clear melamine crystals give no hint 
of their origin—coal and limestone 


Which stands up unusually well against 
scratching, marring, and the general deteri- 
orating factors of cleaning and weather, 
melamine may again be the answer. Cheap- 
er than the nitrocellulose lacquers previous- 
ly used, and easier to apply and bake, they 
may be actually superior in appearance and 
durability. 

By applying an emulsion of melamine 
resins to fabrics that have already been 
dyed and printed, a variety of interesting 
effects may be obtained. Applied to velvet 
and spun rayon, the result is an uncrushable 
fabric that can be knotted, twisted, or other- 
wise distorted, returning always to its origi- 
nal shape. Prepared differently, the resin 
emulsions produce fabric finishes similar to 
regular sizing compounds, yet differ from 
these in that they will not wash out in 
cleaning. 

The greatest field for melamine resins, 
that of a base for thermosetting plastics, 
has still scarcely been scratched. Ordinar- 
ily colorless, these plastics may be colored 
with pigment in almost unlimited range. 
Already, because of its light weight and 
superior serviceability, complete sets of 
dinnerware of melamine plastic have been 
bought by the major air lines. Lighting 
fixtures made of this material do not darken 
under the heat of incandescent bulbs, as 
the urea plastics are apt to do. 


“UNCRUSHABLE" CLOTH is the result when certain printed and 





dyed fabrics are treated with emulsions of melamine resin. Other 
cloth acquires the feel of more expensive material. Paper towels 
impregnated with the resin are as strong wet as dry, as at the left 
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“Alert” Radio Receiver Stands Guard for Emergencies 


Drawing so little current 
that it can be left on 24 
hours of the day, the new 
receiver will turn on a 
more powerful circuit to re- 
ceive an emergency mes- 
sage, and also ring a bell 
to call or awaken listeners 


An inaudible radio signal 
of 36 cycles sent out by 
a broadcasting station is 
used to operate a relay 
that brings in the loud- 
speaker. Another signal, 
on 24 cycles, turns it off 


PROGR 
ADIO SETS that would serve as civilian warning in- ne a 
R struments in time of air raids or other emergencies 
are now being produced éxperimentally. Known as 
“Alert” receivers, they have a low-power circuit which 
draws so little current that it can be left on 24 hours a 
day. An inaudible radio signal of 36 cycles, sent out 
from the broadcasting station to which the set is 
tuned, operates a relay which throws in a more pow- 
erful circuit which can ring a bell to summon listeners, 
turn on lights, and operate a loudspeaker through 
which instructions or warnings can be issued from 
the broadcasting station. The bells and lights can be 
located on the set, or in remote positions. Another sig- 
nal from the station, on 24 cycles, turns the set off 
again. About the size of a portable radio, these three- 
tube sets can be manufactured for the price of a small 
table-model radio, according to the manufacturer, and 
powered by house current or batteries. Simple in CONTROLLED 110-V. CIRCUIT 
design, they can be made quickly in large numbers. 























Microphone Eavesdrops on Termites to Spot Infested Wood 
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LISTENING for termites is radio’s 
newest job. With the termite detector, 
invented by Walter Burgess, of Benton 
Harbor, Mich., and his son, Walter, Jr 
the sound of the insects chewing the 
fibers inside a piece of wood is picked 
up by a microphone and magnified so 
that it sounds like dry rice rattling on 
a piece of paper. Without such a de- 
vice, wood suspected of being infested 
with termites must be examined with 
a probe for cavities or soft spots, and 
even when they are found there is no 


way of Knowing whether they are — 
caused by termites or rot, unless the ree goes 3 ae sf ow A 
wood is in a place where it can be cut + SS {- ear 

“2 - —- 


apart to expose the spots for a more 
thorough examination. Termites make a big racket in the ear of this detector 
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Landing gear of the Navy's new advanced train- 
ing plane, seen in flight in the upper picture, 
folds up into streamlined pockets on the wings 


“Stepladder Palettes’ Hold 
Paints for Movie Artists 


TO PROVIDE level surfaces on which to 
place their paints, artists in a Hollywood, 
Calif., movie studio bend and tack small 
pieces of cardboard to their tilted drawing 
boards. Each piece measures nine by 11 
inches, with an inch and a half turned 
under at each end, and a two-inch upright 
section provided at the lower edge. Upon 
each six-by-nine-inch upper surface, six 
blobs of paint may be deposited, giving the 
artist a wide selection of tints within easy 
reach. The photograph at left shows the 
handy aids in use. 
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Navy Flyers Win Their Spurs 
in New Combat Trainer Plane 


OR schooling Navy student flyers in gun- 

nery, bombing, and instrument flying, an 
advanced combat trainer plane called the 
Curtiss SNC-1 type has just been developed. 
It can be equipped with armament, two- 
way radio, and high-altitude oxygen ap- 
paratus for practice under simulated war 
conditions. Retractable landing gear gives 
maximum speed under the power of a nine- 
cylinder, 950-horsepower motor. From this 
two-place craft, flyers graduate directly to 
regular fighting planes. In an emergency, 
it could serve as a defense unit. 











JuAn Terry TRIPPE, AT 42, HEADS THE WORLD'S LARGEST AIR-TRANSPORT 
SYSTEM- PAN AMERICAN AIRWAYS 














ComMING FROM A FAMQUS AMERICAN DurinGc WorRLD WAR I, HE LEFT YALE TO 
NAVAL FAMILY, YOUNG TRIPPE WAS ENLIST IN THE NAVAL AiR SERVICE, 
INTERESTED IN THE SEA. BUT DESPITE LEARNING TO FLY IN 1917 AT MIAMI, 
TRADITION, PLANES WERE HIS FIRST LOVE WHERE HE QUALIFIED AS ENSIGN, 

U.S. NAVAL RESERVE 




















RETURNING TO YALE AFTER THE 
ARMISTICE, HE ORGANIZED THE FIRST 
STUDENT FLYING CLUB IN THE 
COUNTRY. HE’S BEEN “ORGANIZING” 





—~ AND PRIVATE-FLYING EVER SINCE 


— 

















HE SOON QUIT BANKING TO FOUND 
AFTER COLLEGE, HE HAD A GO AT HIS LONG ISLAND AIRWAYS, INC., ONE OF 
LATE FATHER'S CALLING-BANKING. HE THE FIRST “FIXED-BASE” AIR OPERATIONS. | 
DISLIKED IT, BUT LATER WAS TO BENEFIT HE WAS ITS PRESIDENT, CHIEF PILOT, AND 
BY THE EXPERIENCE AND CONTACTS OFTEN MECHANIC TO ITS THREE PLANES 








POPULAR SCIENCE 





THE CAREER OF 
JUAN T. TRIPPE 











at 4 








In 1926, HE HELPED TO ORGANIZE, AND But JUAN TRIPPE HAD ALWAYS DREAMED OF 
SERVED AS GENERAL MANAGER OF, INTERNATIONAL AIR TRAVEL. HE INTERESTED 
COLONIAL AIRWAYS, FIRST U.S. AIR-TRANSPORT OTHERS, DREW THEM ALL TOGETHER IN 
COMPANY TO GET AN AIR-MAIL CONTRACT PAN AMERICAN AIRWAYS 











Pan AMERICAN GREW FAST. PRIME OVERCOMING CLES OF 
| MOVER OF ITS SPREADING NET WAS DIPLOMACY, FINANCING, AND ENGINEERING, 
Bor GENIUS FOR FAR-VISIONED 





TRIPPE, IN 1939, BROUGHT ABOUT THE LONG- 
PLANNING. BY 1935, A TRANSPACIFIC DREAMED-OF TRANSATLANTIC AERIAL SERVICE 
ROUTE TO CHINA WAS READY TO OPEN 














“B.w.Scwn.atrrer.. ie 
TopaAy, HE DIRECTS THE ENTERPRISE 
INVOLVING OPERATIONS OF 150 

FLYING CLIPPER SHIPS OVER 77,000 

MILES OF AIRWAYS LINKING THE U.S., 

WITH 60 FOREIGN COUNTRIES 

AND COLONIES 
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THE MEN OF OUR 
COAST ARTILLERY 
HAVE A BIG JOB 


Back of the boom of a I6-inch coost-defense gun is a big job of cal- 
culation to make sure thot its shell will find the target, some 28 
through changing weather perhaps ten miles in the ai 


miles away 


] At the command post of a 12-inch gun On a large blackboard, the firing range and azimuth 
three men are required to receive and or horizontal direction, are chalked with inch-thick 
the gun commander the firing crayons in numerals bia enough for all to see. These fig- 

taken from the men at the telephones, are correct- 


n, which often is ures 
ed at 20-second intervals to keep the gun on its target 


transmit to 
Jata from the plotting roor 


scated far away in an underground shelter 





By JOHN WATSON 


VERY 20 seconds, in the plotting 
[- room of a 12-inch gun battery at 
Fort Hancock, the harbor-defense area 
of the U.S. Coast Artillery on Sandy 
Hook, N. J., a bell rings three times. It 
speaks with the small, sweet voice of 
destruction, for on the last tinkle of the 


bell in one of those 20-second intervals, 


a 1,000-pound armor-piercing shell 
leaves a gun and hurtles toward its 
target some 20 miles at sea. In time of 
war, with our shores threatened, that 
target would be an enemy capital ship. 

For the officers and men in the plot- 
ting room, each 20 seconds between 
ringings of the bell is packed with an 
astonishing amount of calculation and 
correction, and except for their intense, 
efficient work the big slim-snouted shells 
might just as well remain buried in 
their well-guarded caverns deep in the 
earth. Accurate fire by a seacoast bat- 
tery at a moving target far at sea is one 
of the most difficult jobs imaginable, 
yet it is only one of the manifold duties 
of the Coast Artillery in defending the 
20 harbor-defense areas, with their in- 
dustrial cities and naval bases, which 
stretch from Portland, Me., to Puget 
Sound. 

Its other phases comprise antiaircraft 
units with their fixed and mobile guns, 
searchlight batteries and sound loca- 
tors; railway guns, almost as powerful 
as emplaced cannons; mine fields with 
their own protective units of search- 
lights and secondary armament; beach 
defenses, with their automatic weapons 
and barbed-wire barricades; and, very 
recently, barrage balloons, to force 
enemy planes to fly high above vital 
industrial areas and to establish a silent 
psychological hazard for enemy airmen 


3 A gun pointer translates the firing data in- 
to movements of the gun in terms of eleva- 
tion and horizontal direction. Keeping up with 
the changing data, the gun "tracks" or moves 
with the target, ready to fire at the command 


In loading practice, a truck with the dummy shell and 
powder bags rolls up to the breech of a 12-inch gun 


The shell is shoved home with a long rammer. Then the 
powder bags are rolled over into the loading slot just 
emptied of the shell, and follow it into the gun breech 





. is released and its course is followed with 
a theodolite. Its progress is recorded and re- 
ported at intervals, with other weather data 


Wecother is important in plotting. Shells may travel as much 
as ten miles above the earth, and their flight is affected by 
winds and other conditions. A balloon inflated with hydrogen 


. « to the plotting board. Azimuth bearings from the 
end stations, with the known length and direction of the 
base line, place the target accurately by triangulation 


Visual observation from base end stations 
fixes the position of the target by means of 
azimuth-finding instruments. Readings go... 


in night attacks. The U.S. Coast Artillery, 
taking it all in all, is quite a hefty guy. 

Range finding and firing of any of the 
seacoast batteries or railway guns, starting 
with the 16-inch guns and descending in 
size to the 155-mm. tractor-drawn weapons, 
follows a similar pattern. A description of 
the method used at a 12-inch battery at Fort 
Hancock will serve for them all 

First of the factors entering into the tre- 


mendously complicated business of range 


finding are observers who are stationed at 
either end of a base line, the length and 
direction of which is known. In this partic- 
ular instance the observation towers, one on 
each side of the battery, are some eight 
miles apart. The observers are equipped 
with oriented azimuth telescopes which 
sight on the target and give azimuth read- 
ings. Azimuth is simply the horizontal an- 
gle, measured in a clockwise direction from 
a line parallel to the true south line. 
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Data from weather station and plot- 
ting board go to a deflection board, 
where compensation is made for the 
direction and velocity of the wind, 
drift of the shell due to rotation 
given it by the rifling of the gun, 
and angular travel of the target as 
the projectile is in the air. A series 
of scales combines all these factors 
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Final firing data, in terms of elevation and azimuth, go to the 
gun pointers, who operate their controls to keep the weapon 
on the target continuously. The gun shown is a 155-mm. sec- 
ondary defense weapon used to guard controlled mine fields 


The percentage corrector applies corrections 


On the range-correction board, allowance is made 
for muzzle velocity, atmospheric density, height above 
sea level, temperature, weight of projectile, and wind 


to the range and, if necessary, translates 
the corrected range into gun-pointing units 


Now let us assume that we are in the the observation stations. Men called the 


plotting room, with the bell tinkling three 
times every 20 seconds. In this room is a 
plotting board, a deflection board, a range 
percentage corrector, and a wind-component 
indicator, with operators stationed at each. 

Reports from the base end stations on 
the movement of the target keep pouring 
into the plotting room each 15 seconds. The 
large, crescent-shaped plotting board has 


two arms, each arm corresponding to one of 


NOVEMBER, 1941 


arm-setters move the arms on the board to 
the azimuth readings that come in from 
the observers. The point of intersection of 
the arms on the board represents the posi- 
tion of the target at the time the last report 
came in. By knowing the length of the base 
line and the base angles, the position of the 
target when observed is obtained by a me- 
chanical solution of a triangle. 

This is just one step. At a meteorological 
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station at the fort, small ballcons have been 
sent up several thousand feet to determine 
the strength and direction of the upper 
wind currents. This information is essential 
because of the great arc in which a shell 
from a big gun travels. The strength and 
direction of the surface wind also have been 
recorded as well as the atmospheric density. 

All these reports enter into the range 
computations, by the men at the range-cor- 
rection board and the deflection board. The 
operator must take into 
density, height of 
and muzzle 


correction-board 
account the atmospheri 
the tide, temperature, weight 
velocity of the projectile, the time of its 
flight, and the rotation of the earth. The 
deflection-board operators make corrections 
to account for the windage and also for the 
drift of the projectile, meaning its tendency 
to curve by means of the twist given to it by 
the rifling of the gun, somewhat as a base- 


ball curves by reason of its spin when it 
leaves the pitcher's hand. 

Obviously the windage is a vital consider- 
ation. The wind, for example, might be 
blowing 15 miles an hour southeast on the 
surface, and in the upper air might be 20 
miles southwest. Such differences are solved 
on the wind-component indicator. All these 
computations are resolved into distance and 
direction of the target. 

The meteorological conditions, the height 
of the tide, the muzzle velocity, weight and 
drift of the projectile, and the rotation of the 
earth do not, of course, change every 20 sec- 
onds, but the azimuth readings on the speed 
and direction do, and thus all the factors 
must enter into the computations that are 
made in the 20-second intervals. The last 
problem is to calculate the probable spot 
where the target and a shell will coincide 
This is the reason why the bell is set to ring 


HOW COAST-DEFENSE WEAPONS WOULD BE PLACED TO GUARD A SEAPORT 
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Twelve-inch armor-piercing shells stored in a weather-conditioned underground shelter. Row on row, 
they lie ready to be rolled out to the big guns whenever they are needed. As shown in the diagram, 
the sharp-pointed noses ore really only hcllow windshields covering the blunt hard-steel heads to 
streamline them. These are only the projectiles, the propelling charge being placed in the gun in bags 
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Constant attention keeps the big guns in condition 
so thot they will be ready for action if called on. 
Here a soldier is greasing the part of a 16-inch gun 
that slides back into the recoil mechanism in firing 


every 20 seconds, rather than at a longer 
interval. In 20 seconds a ship has not much 
chance to change speed or direction. To a 
layman, wandering, mouth agape about the 
plotting room of a 12-inch gun battery at 
Fort Hancock, it seems impossible that a 
hit ever should be made. Yet at the last 
practice firing three hits out of five tries 
were scored, which is very good going. 

Coastal fortifications consist of batteries 
of primary or secondary armament. Pri- 
mary armament is that of cannon of 12- 
inch caliber or more and is for use against 
capital ships. Secondary armament is of 
than 12-inch caliber and is for use 
against light vessels, or to damage the su- 
perstructure of capital ships. 

The caliber of the primary armament de- 
pends on the particular characteristics of 
the area to be protected. Sixteen-inch guns 
are usually placed at considerable distances 
apart to cover large areas of sea with their 
range of about 28 miles, while the 12-inch 
barbette-mounted guns are clustered closer 
together. A barbette gun is one which is 
mounted on a carriage which does not move 
with the recoil, as contrasted with a disap- 
pearing carriage which moves with the re- 
coil to guide a gun back below a parapet. 
Guns of disappearing-carriage mounts have 
less range than barbette guns. 

3esides the big rifles, the types of cannon 
included in the seacoast artillery include 
howitzers and mortars. Mortars are in- 
tended to lob shells so that they penetrate 


less 
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For economical practice firing, an “ex-caliber” 75- 


mm. gun is mounted atop the barrel of a 1|2-incher. 
When a smaller gun is installed in the barrel of a 
big one to save ammunition cost, it is ‘sub-caliber’”’ 


the deck armor of ships, a duty which is 
now also being assumed by bombing planes. 
Howitzers are sort of a cross between a 
rifle and a mortar—that is, they deliver a 
curved fire with shells of lower muzzle ve- 
locities than rifles. 

The following is a list of seacoast and 
railway guns used by Coast Artillery. The 
ranges and weights of projectiles given are 
necessarily approximate, because of the 
essential restrictions imposed by the de- 
fense program, and the data have been ob- 
tained from sources dated prior to 1938. 
(‘B’ denotes barbette: ‘D.C.’ disappearing 
carriage. ) 

Weight of Approximate 

Projectile Range 

16” (B) 2,300 Lbs. 49,000 Yds. 

16” howitzer (B) 2,100 24,000 

14” (D.C.) 500 24,000 

14” railway 500 40,000 

12” (B) & (D.C.) 000 18,000 

12” (B) 000 28,000 

12” railway 000 28,000 

12” mortar ,000 13,000 
(fixed & railway) 

10” (D.C.) 600 
(D.C.) 250 
(B) 250 
railway 200 
(D.C.) 100 
(B) 100 

3” (B) 15 

155-mm 100 
(tractor-drawn ) 


Cannon 


14,000 
12,000 
23,000 
21,000 
14,000 
16,000 
11,000 
17,000 
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In taking over antiaircraft de- 
fense the Coast Artillery has bit- 
ten off another tremendous job, 
which involves searchlight bat- 
teries, sound locators, and fixed 
and mobile weapons. Antiaircraft 
searchlights are of 800 million can- 
dlepower and under good atmos- 
pheric conditions can illuminate a 
plane at an altitude of almost three 
miles. They are 13 times brighter 
than the lights used for horizontal 
work in sweeping the sea at night 
ard in protecting the controlled 
mine fields. These latter search- 
lights are of 60 million candle- 
power. Some of them are raised 
above land obstructions and can be 
lowered close to the ground when 
not in use, as a means of conceal- 
ment from enemy planes and sur- 
face observers. 

The new antiaircraft sound loca- 
tors used by the Coast Artillery 
consist of three huge bell-shaped 
ears rather than four, as in the old 
models. The ears are arranged in 
the form of a triangle and the mid- 
dle ear is common to the other 
two; that is, it is used in calculat- 
ing both elevation of a plane and 
its direction. It takes three men to 
operate one of these detectors, one 
man to follow the elevation, one 
the direction of an approaching 
plane, and the third to make the 
readings which are transmitted in 
turn to the searchlight batteries 
and the guns. Under ideal condi- 
tions the sound locators can pick 
up a plane 18 to 20 miles away. 

One sound locator, five search- 
lights, and one fixed antiaircraft 
gun comprise the usual grouping 
of a small antiaircraft unit. In 
normal circumstances of defense, 
listening stations would be set up 
at the farthest possible point to- 
ward the enemy. The searchlights 
would be grouped some distance be- 
hind the iistening stations and the 
antiaircraft guns would be em- 
placed at least a mile behind the 
searchlights. 

The standard fixed antiaircraft 
weapons consist of the 105-mm. 
gun which throws a 30-pound pro- 
jectile to an approximate height of 
more than six miles, and the fixed 
three-inch gun which throws a 
shell of about 15 pounds to an ap- 
proximate height of more than five 
miles. 

The three-inch mobile antiair- 
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Gun-crew teamwork: The man in the center has just swabbed 
out this 155-mm. tractor-drawn gun. Two men bring a shell 


As the shell is placed in the breech, the men with the rammer 
shove it home. All move with the precision of a good backfield 


Now the powderman moves up to insert the charge when 
the shell is in position for firing. It's all a matter of seconds 
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NIGHT PROTECTION 


Harbor defense goes on at night, too. Vertical 
searchlights scan the skies for air raiders, and 
fixed and mobile lights watch the sea. Antiair- 
craft defense is a big new responsibility that 
calls for mony fixed-mount guns like that at left 


it is not necessary to make a direct hit 
in order to destroy a plane. In one 
minute a battery of four of these guns 
can fire 100 aimed shots. Each gun has 
a director or mechanical brain which 
automatically computes the range and 
transmits it electrically to dials. 
Other antiaircraft weapons are the 
37-mm. automatic gun which has a 
vertical range of about two miles; the 
.50 caliber machine gun with a vertical 
range of almost three miles and a rate 
of fire of 500 a minute; and the .30 
craft gun of the same firing power as the caliber machine gun with a vertical range 
fixed gun is now being supplemented by the of more than twomiles. One of the new anti- 
90-mm. gun, the shells of which have time’ aircraft weapons, now under development, 
fuses set to burst among a group of invad- is the American-built Bofors 40-mm. gun. 
ing planes. These guns hurl a 20-pound Its performance is an Army secret, but it is 
shell more than six miles in the air. Such is designed to furnish protection against low- 
the explosive power of the projectiles that flying aircraft. 
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New life jackets adopted by the Navy are 
made of cellular rubber, a substance which 
is lighter and more buoyant than cork, and 
said to be so much more resistant to the 
absorption of water that it cannot sink. 
Experiments are being conducted looking 
to the use of the newly developed material 
in the building of ponton bridges and rafts 


Cellular Rubber 


In its soft form, it is extremely pliable 


Cross section showing separate tiny cells 
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gry sponge rubber in appearance, 
but having very different characteristics, a 
new kind of rubber is proving a valuable aid to 
the nation’s defense. Known as cellular rubber, it 
is made by a process which forms thousands of 
tiny cells completely walled off from each other, 
each cell containing a bubble of gas. Sponge 
rubber, on the other hand, has cells which run 
together, and that is why it soaks up water exact- 
ly like the natural sponge from which it received 
its name. 

Only half as heavy as cork, cellular rubber is 
also ten times as resistant to penetration by water, 
and in contrast to cork, it will never absorb 
enough water to cause it to sink. Hence it makes 
an ideal filler for life jackets. Its strength and 
light weight make it useful in forming supports 
for self-sealing gasoline tanks in airplanes. Be- 
cause of its low heat conductivity, it is used as a 
heat-insulating layer beneath the decks of the 
Navy's mosquito boats. It is rotproof, and re- 
sistant to oil, acid, fire, and termites. As if that 
wasn't enough, the manufacturers say it can be 
made in either a hard or a soft form, or in a soft 
synthetic rubber. However, in spite of its versa- 
tility, there is not much likelihood that this new 
product will be used commercially to any great 
extent in the near future, because the defense 
program is calling for almost the entire output of 
present manufacturing facilities. 
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WIN AERONAUTICAL ENGINEERING SCHOLARSHIP FOR BUILDER 


ORE than 100 flying and non-flying model planes have 
M won honors for their builder, 17-year-old Donald 
Coles of St. Paul, Minn. His accurately scaled miniatures 
of modern types include the Fiat shown above, compared 
with a car key for size. Other planes embody his own 
designs. He made three models like the one at right, 
with a removable cockpit and controls that operate 
iilerons, elevator, and rudder. An instructor at the 
Minneapolis airport gave him five hours’ flying time in 
exchange for each. Coles recently won a national contest 
held by Air Youth of America, and will receive from 
United Air Lines a two-year aeronautical engineering 


course at the Boeing School in Oakland, Calif 


Growth Rings Engraved 
on Steel Bridge Floor 


STEEL flooring of New York's Wil- 
liamsburg Bridge, removed after 10 
years’ use, was found mysteriously 
engraved with the growth rings of 
its wooden paving blocks. An ex- 
pert at the Bartlett Tree Research 
Laboratories offers the theory that 
under traffic the soft spring growth 
wore away and the harder rings, 
collecting grit, produced the deeply 
cut pattern pointed out at right. 
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Un-Natural History = gi: Mase 
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THE PRAIRIE HORNED LARK Lays 
A TERRACE OF FLAT STONES OR CHIPS 
IN FRONT OF ITS NEST, APPARENTLY 
TO KEEP THE GRASS FROM GROWING 
UP TOO CLOSELY AROUND IT/ 


THE LITTLE DORMOUSE, A COMMON 
ANIMAL IN EUROPE, 1S THE ONLY MAMMAL 
THAT CAN SHEP ITS TAIL IN ESCAPING 
FROM AN ENEMY, AND GROW ANOTHER, 
LIKE A LIZARDS 








BUTTERFLIES Live ON THEIR PAST/ 
N THE ADULT STAGE THEY TAKE LITTLE 
OR NO FOOD, USING ENERGY STORED UP 
IN THE CATERPILLAR PHASE, SO THEY 
CAN GIVE ALL THEIR ATTENTION 
TO MATING AND LAYING EGGS? 








WHO SAYS WATER CAN'T RUN UPHILL? 
BOTANISTS TELL US THAT A GOOD-SIZED 
TREE LIFTS THE EQUIVALENT OF 
500 BUCKETS OF WATER AND SAP 

| OUT OF THE GROUND IN A TEN-HOUR DAY! 





CDI TUT A ERK: = 


WHY DOES THE STRAWBERRY SPORT ITS 
SEEDS BEDDED RIGHT IN ITS PELICIOUS , 
SCARLET CAP, WHILE THE RASPBERRYS 
CAP MUST BE LIFTED OFF ITS STEM TO 
UNCOVER THE SEEDS? 


Lix€é CERTAIN CHAMELEONS, THE 
LITTLE SEA HORSE HAS EYES THAT 
LOOK INDEPENDENTLY IN 
PIFFERENT DIRECTIONS! 


———EE wre i a a CEE Se 
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HOW SCIENCE PROTECTS HIGH-FLYING AIR SOLDIERS 


By JAMES L. H. PECK 
HERE is a weird region of frigid, blue- 
violet sky from four to seven miles 
above the earth's surface where death 
awaits any who venture unprepared. Sci- 
ence, prodded on by Mars, seeks to prepare 
man for flight into this substratosphere so 
that he may, singularly enough, deliver 
death more efficiently from his bombers 
while flying above the reach of hostile in- 
terceptor planes and antiaircraft fire. At 
the same time science, in other hands, seeks 
to extend the ceilings of antiaircraft guns 
and interceptors for the purpose of defense 
against these high-flying bombing planes. 
Safety aside, the bomber crews have 
another reason for wanting to seek the up- 
per reaches, particularly on long-distance 
missions. At these levels—-say, a mean alti- 
tude of 30,000 feet—the air is only one third 
is dense as at sea level. The bomber, flying 
at its optimum cruising speed, meets with 
approximately one third the air resistance 
it would have to overcome at the same 
at sea level, provided the plane's 
forward pull of the propeller—is 
Thus, greater economy and 


speed 
“thrust” 
kept constant. 
higher speed are possible 
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But these are high altitudes for heavily 
laden bombers and the combat crews—pilot, 
bombardier, navigator, radioman, and gun- 
ners—-that man them. Getting the bomber 
and its load up there is the first considera- 
tion, and this has been made possible 
through engineering innovations such as 
highly supercharged motors, constant-speed 
propellers, and high-lift wings. Pressurized 
cabins, decompression chambers, and oxy- 
gen masks—by-products of exhaustive 
physiological research and aviation pioneer- 
ing—enable the combat crews to withstand 
the rarefied atmosphere, decreased pressure, 
sub-zero temperatures, and other unaccus- 
tomed conditions. 

Power gets them up there. The force to 
be overcome by the plane’s power plant 
this includes the propeller as well as the 
motor—-is represented by the total amount 
of the bomber's “drag,” or resistance to the 
air. This is the reason why increased horse- 
power, together with efficient streamlining, 
spells increased performance. Clever super- 
charging is respcnsible for most of the 
power increase that is to be found in to- 
day's motors. 

This is the means whereby air—which 
must be mixed with the proper proportion 
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of fuel in the engine’s carburetor—is sup- 
plied to the engine cylinders at pressure 
equal to, or higher than that of the sur- 
rounding atmosphere. Deprived of this 
forced draft, the 1,200-horsepower Twin 
Wasp motors which, for example, power the 
Air Corps’ big Consolidated B-24 bomber, 
would develop only 525 h.p. each at 20,000 
feet and about 260 h.p. at 25,000 feet. 
From here up, sans supercharging, the de- 
crease would become more rapid; engines, 
like humans, must breathe. 

The centrifugal-type super consists of an 
impeller, or blower, about 11 inches in 
diameter driven at high speeds by a train 
of gears to which it is attached at the rear 
section of the engine in a casing. Two gear 
ratios are provided and are referred to as 
“low” and “high.”’ In the Twin Wasp motor, 
the blower turns at a little better than 
seven times crankshaft speed in low gear, 
which is maintained until a certain alti- 
tude is reached. Then it is stepped up to 
high gear ratio for the long climb to 
higher levels. This is done because the 
higher ratio would provide too much super- 
charging at low altitudes where it was not 


SKY SOLDIERS boarding a 
big cargo plane at West- 
over Field, Chicopee Falls, 
Mass. Planes of this type, 
when properlyequipped, can 
transport men and materials 
through the substratosphere 


WARM SUITS protect high 
flyers against the arctic 
temperatures they meet in 
the upper air. Each man has 
a mask and tube with which 
he can breathe oxygen from 
a tank in the plane or, if 
he has to beil out, from a 
flask he carries in his suit 
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required, and the bomber pilot would have 
to fly throttled back to prevent too much of 
the fuel-air mixture being fed to the cylin- 
ders. 

The super not only boosts air pressure to 
make up for the diminution of density at 
high levels, but also increases motor effi- 
ciency by facilitating combustion within the 
cylinders. The whirling impeller blades agi- 
tate or whip the gas-air mixture into such 
turbulence that a higher degree of vaporiza- 
tion is attained and the charge is heated. 
The ignition flame, therefore, spreads faster 
and combustion is more complete. In addi- 
tion, the mixture is whirled against “dif- 
fuser” fins set in the casing in such a man- 
ner that the charge is evenly distributed to 
the manifold and cylinders. 

The turbo-supercharger, of which we 
have been hearing so much of late, is used 
to supplement the built-in type and is usu- 
ally installed on the outer side or top of the 
engine. The motor’s exhaust is discharged 
at a pressure considerably in excess of that 
of the atmosphere and the _ turbo-super 
utilizes this otherwise wasted power. The 


exhaust gases are collected in the manifold 





Ingenious Mechanical Equipment 
Gets Bombers to High Altitudes 
and Guards Their Crews Against 
Cold, Thin Air, and Low Pressure 


To supply current for the 
pressurizer, gun heaters, 
and other electrical equip- 
ment shown below, the aux- 
iliary power unit at right 
combines a small gaso- 
line engine and generator 


. Power unit 

. Turret heater 

. Landing light 

. Heating socket 
for suit 

. Gun heater 

. Pressurizer 

. Navigating light 


At 2,000 feet, a test subject in a plane be- 
gins recording his reactions to high flying 


a" Normal tend - 
pag 


At 15,000 feet, muscular fncoordination begins 


\ poh fa 8 Bg a 


* 

This is a cabin supercharger, or pressurizer—a Asndr 
centrifugal blower that keeps up the air pressure 

in the sealed cabin. At 30,000 feet, it maintains 
pressure equivalent to that outside at 10,000 feet 





20,000 : incodrdination worse; note zero dropped 
and directed through a small turbine com- - ec elocg 
pressor, which, in turn, rotates a centrifugal 


( fe P Se >» shaf sence os » | Ss ‘ 
blower on the same sh art, sending the boost 24,000: He is mentally and physically helpless 
on to the carburetor. The used gases are 


of course, discharged after they pass tH Bf btagh-— 
through the turbine Merl oA 


Retaining engine power in the substrato- 
sphere is only a part of the yg ene At 26,000, a whiff of oxygen brings improvement 
trollable propellers are required to provide 
thrust; after all, the engine’s purpose is feghky i Thuy ie 
solely the turning of the prop. With super- 
charged engines, the prop should take big- 
ger bites of air at high altitudes than at sea 
level, but this can only be accomplished if 
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HIGH-ALTITUDE AERIAL PHOTOGRAPHY calls 
for special equipment, too. These men are tak- 
ing aboard an aerial camera of the type used in 
mapping large areas from reconnaissance planes 


SLOT, MOVES 

GEARS WHICH JU 
CHANGE PROPELLER- = 
BLADE PITCH 2 


HYDROMATIC PROPELLER automatically adjusts 
its pitch to the load, keeping engine speed con- 
stant. Diagram shows how engine oil pressure works 
against governor oil pressure to change blade pitch 





ICE FORMATION on wings and fuselage presents 
another problem. At the right an engineer studies 
a model plane in a refrigerated wind tunnel as a 
part of the research on improved de-icing methods 


40,000, RATE OF CLIMB - 2.200 FEET A MINUTE 
35,000 
30000 


25,000 


Aa Mme 


20,000keS 18.000 FEET- . 
; = S TURBO: SUPERCHARGER 
: STARTS OPERATING 





VERAGE 








8.000 FEET- 
PRESSURIZING OF 
CABIN BEGINS 


“APPROXIMATE A 
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Ordinary suits for high 
flying are of sheepskin 
with the wool inside. 
Naturally, they are 
heavy, clumsy affairs 


Feet, too, need to be 
protected against the 
numbing cold of arctic 
conditions. At the left 
is a wool-lined shoe of 
the type worn by flyers 


TEMPERATURE OF SUIT, 
GLOVES, AND BOOTS CAN 
BE CONTROLLED SEPARATELY 


WIRES SEWED 
INTO OUTER 
WOOLEN SHELL 


COTTON LINING 
PERMITS RADIATION 
OF HEAT TO BODY 


the propeller blades can be turned in their 
hub to permit change of pitch. Here, too, 
is a case of high and low gear. The props 
must be in low pitch to permit the bomber 
to get off the ground with its heavy war 
load and climb. With the blades thus set, 
there is less resistance and this allows the 
engine to rev up to full power for maximum 
pull. In the substratosphere, however, the 
blades must be set in high pitch so that they 
may take a bigger bite on the rarefied air. 
In this position, they offer greater resist- 
ance and act as a brake on the engine, 
preventing it from racing and thus losing 
efficiency. 

The hub mechanisms in the electric hy- 
dromatic props permit all this to be accom- 
plished automatically through the use of 
governors. The bomber pilot has merely to 
adjust the propeller controllers according 
to the number of r.p.m.’s at which his en- 
gines develop their most efficient speeds. 
As the plane takes off and climbs, the blades 
automatically move from low pitch into 
high and the r.p.m.’s remain the same. Thus 
the name, constant-speed propeller. 

There remained another problem. When 
the bomber climbs into the rarer air, the 
mixture of gas and air must be leaned out 
to keep from having too high a proportion 
of fuel to air. Proper manual adjustment 
of mixture is so difficult as to be next to 
impossible for the busy pilot. A gadget 
called an exhaust-gas analyzer was de- 
signed on the assumption that a correct 
fuel-air mixture, after combustion, pro- 
duces a certain percentage of carbon diox- 
ide. This can be measured by a certain 
type of sensitive metal wire coiled in the 
exhaust manifold whose electrical resistance 
is affected by the CO: content. The mixture 
indicators keep the pilot informed of the 
slightest changes. Mixture control is essen- 
tial for engine efficiency at high altitudes 
and also for the most economical fuel con- 
sumption. 

Then there is the problem of wing design. 
It requires quite a bit of lifting surface to 
raise a big bomb load into the substrato- 
sphere, powerful motors or no. Until re- 
cently, high-lift wings were so large that 
they offered an incredible amount of “pro- 
file drag’: heavy bombers were slow bomb- 
ers for that reason. Along came Harold 
Davis with his revolutionary “mystery air- 
foil, a design which had great lifting quali- 
ties and little drag. Bomber wing efficiency 
is evaluated according to lift-drag ratio. 


Electrically heated suits, of which Genera. 
Electric is now making 12,000 for the Army, 
are lighter in weight, give better protec- 
tion, and even cost less than the sheepskin 
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Oxygen is fed to bomber crew 
members from tanks inthe plane. 
Men in these photos belong to 
Ist Reconnaissance Squadron 


For example, the average well-designed 
wing has a ratio of about 13 parts lift to 
one part drag. The Davis airfoil astounded 
engineers with its 20-to-1 lift-drag ratio. 
Furthermore, it proved, in tests, to have 25 
percent less profile drag than the average 
wing at low speeds and 10 percent less at 
high speeds. 

3ut how about the combat crews, 
these bombers reach the substratosphere? 
Because of the low oxygen content of this 
rarefied air, the life-giving element must be 
furnished artificially. The initial supply of 
compressed gaseous oxygen is carried in a 
flask at a pressure of about 120 atmospheres 
(1,800 pounds to the square inch). This 


once 


MIDGET OXYGEN FLASKS are lifesavers if men 
have to bail out from away up. The flyer just dis- 
connects the tube of his mask from the plane's 
oxygen system and hooks it to the midget flask. 
Without it, he might die before reaching rich air 


INHALATION 


APPARATUS 





EMERGENCY 
MOUTH 
INHALATION 
APPARATUS 


OXYGEN 
CYLINDER 
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Each man regulates the flow 
to suit his own needs, and 
breathes through a face mask 
like the one shown at right 


tremendous pressure would prove extreme- 
ly dangerous if suddenly released. Before 
the oxy reaches the airman it passes 
from the storage flask to a regulator valve 
or flow meter. The user adjusts the flow 
to suit his needs, and the oxy then passes 
through low-pressure rubber tubing to the 
face mask from which he breathes. 

If, for any reason, his oxygen supply 
should be interrupted at these altitudes, the 
result would be much the same as if his 
regular breathing were interrupted on the 
ground. Within two minutes, the victim 
would be rendered unconscious: within an- 
other five minutes, he would be dead. Most 
men as physically sound as are military 











PRELIMINARY 
TEST EQUIPMENT 


a 


EXAM 'NING 
PHYSICIAN 


{| SUGJECT IN 
PLANE-COCKPIT ’ 
CONTROL SET-UP 


ES CONTAININ 
S ARE Passed 
« TO 
TANT & 
's 


Through on air lock, a technician removes a flask 
containing a sample of the air in the test chamber, 
for a periodic check of its oxygen content 


pilots and flight-crew members can func- 
tion reasonably well up to altitudes of 15,000 
feet “Anoxemia oxygen want—-symp- 
toms include a deluding sense of buoyancy 
and well-being, a dulling of judgment and 
thought delaying of reaction 
time, a muscular weakness, and difficulty 
in breathing. Tests have shown that these 
symptoms appear after the flyer has been 
at 15,000 feet, sans oxygen, for about halt 
an hour 

Dr. W. 


process, a 


Randolph Lovelace, Mayo Clini 
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OXYGEN AND NITROGEN 
REGULATOR VALVES AND METERS 


NITROGEN 
TANKS 


SERVER 


Tests conducted by scientists at the College of 
the City of New York show the effects of limited 
oxygen supply on mental and physical reactions. 
The drawing depicts the set-up used in experiments 


. while an operator manipulates valves on the 
oxygen and nitrogen tanks to produce the exact con- 
ditions desired at various stages of the experiment 


researcher in altitude flying and physiology, 
reports interesting results of tests con- 
ducted on rats and guinea pigs in decom- 
pression chambers in which high-altitude 
conditions are simulated. His findings re- 
veal distortion of the animals’ brain 
from habitual exposure to rarefied air. This, 
he said, might conceivably account for the 
“queer” behavior of pilots who habitually 
fly to high altitudes without oxy equip- 
ment. Oxygen want, intense cold, and pres 
sure (or, rather, lack of external pressure) 


cells 
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and dreadful 
distortion, 


can be the cause of 
ailments other than 
however. 

In 1920, Maj. R. W. (Shorty) Schroeder, 
in one of history’s most spectacular flights, 
achieved a world’s altitude mark of 33,113 
feet. At this point, his oxy supply gave out. 
The thermometer indicated 67 below zero. 
The plane was an open-cockpit type and un- 
heated. The Major lifted his goggles to 
check the oxygen, lost consciousness, and, 
with eyes swollen shut, plummeted to with- 
in a couple of thousand feet of the ground 
before being revived by the normal air 
density of the lower altitude. Almost blind, 
he miraculously landed right side up. X-rays 
of his heart revealed that it had expanded 
to three times normal size! His eyeballs 
were frozen and he spent some time in the 
hospital. 

Nitrogen, that inert enemy of high-flying 
men and machines, contributes largely to 
another aerial malady known as “aeroem- 
bolism,” the airman’s version of the “bends’”’ 
divers experience after rising to the sur- 
face of the water too quickly. Pursuit 
pilots, because of the rapid rate of climb 
of their ships, are more apt to be afflicted 
than the slower-climbing bomber crews, 
but the latter are also susceptible. When 
the late Big Bill Wheatley, Consolidated 
test pilot, took the B-24 aloft on the first 
high-altitude flight, a strange thing hap- 
pened. He not only experienced the pain of 
aerial ‘‘bends’” but, when he landed, the 
vision of his right eye was nearly gone. His 
remained this way for several days, 
in despera- 


strange 
brain-cell 


sight 
then he flew to the Mayo Clini 
tion. Treatment and long ses- 
sions in the clinic pressure 
chamber restored Wheatley’s 
sight. 

What occurs is that 
blood, tissue fluids, and joints 
give off, at high altitudes, their 
nitrogen in the form of bub- 
bles. The breathing of oxygen 
replaces the “evaporated” ni- 
trogen to some extent, but the 
ideal aeroembolism insurance 
is for the pilot to decompress 
before he goes aloft 
The first experiment of this 
sort, under actual flight con- 
ditions, was performed on Milo 
3urcham, Lockheed test pilot, during the 
altitude tests on the speedy, twin-engined 
P-38. He first entered the decompression 
room, donned the BLB oxygen mask, and 
pedaled a gymnasium-type bicycle slowly 
for half an hour while breathing oxy. This 
strange procedure works off the nitrogen 
bubbles. He put on his flying suit, switched 
the oxygen supply to an emergency flask 


ones 


himself 
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Planes are symbols of 
the whole defense effort 
in this emblem adopted 
by the War Department 


in the right leg of the suit, walked to the 
plane, and, immediately after entering the 
cockpit, connected his inhalation apparatus 
to the P-38's oxy tanks. Then he took off 
and climbed into the stratosphere, suffering 
no aeroembolism. From the time he entered 
the decompression room until he landed, 
Burcham breathed only oxygen. One breath 
of fresh air containing nitrogen would have 
undone all his “‘supercharging”’ efforts. 

Proper diet is another defense against the 
strange perils of the substratosphere. A 
light diet high in carbohydrates is recom- 
mended by flight surgeons; pure chocolate 
is ideal. More oxygen is required to oxidize 
a fat than a carbohydrate because the fat 
must have extra oxy to unite not only with 
the carbon in the food to form carbon 
dioxide, but also with the hydrogen to form 
water. All diets must include non-gaseous 
foods, because at our optimum altitude of 
30,000 feet, any gas in the stomach and in- 
testines will expand to four times sea- 
level volume. 

There is still another danger facing the 
high-venturing flyers. In normal life on the 
earth's surface, we are accustomed to a 
pressure of 14.7 pounds to the square inch 
on every part of the body. When we climb 
into the substratosphere, and even into the 
stratosphere proper-—around 37,000 feet 
pressure becomes practically nil. Deep-sea 
fish, when brought to the surface, expand 
and their eyes bulge because they are 
formed to withstand the pressures of the 
deep. Flyers do not behave so queerly, but 
their organs dilate and severe pain and 
damage result from the lack of accustomed 
pressure. The late Wiley Post 
used a pressure suit in his 
pioneering flights to overcome 
this condition, but the trend 
of development drifted toward 
the use of sealed pressurized 
cabins. 

Capt. D. W. “Tommy” Tom- 
linson, T.W.A.’s vice president 
in charge of engineering, who 
has probably spent more time 
above 30,000 feet than any 
other pilot, has this to say: 

“The adaptation of pressur- 
ized cabins to bombers is not 
too difficult. Only the portion 
of the fuselage containing the 
flight crew and adjacent rest space need be 
pressurized. This calls for pressurizing the 
nose of the airplane, which is relatively safe 
from the effects of machine-gun fire. 

“An air lock must also be incorporated 
so that, in emergency, gun crews may move 
out of the pressurized section to man their 
guns in the after portion of the fuselage. 
Oxygen must be (Continued on paye 220) 
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es F / / 7 
BECOMES A DEFENSE ASSET 


PINNING at 50 to 3,000 revo- 
lutions a minute, molds laden 
with liquid metal at white 

heat are aiding industry and speed- 
ing defense. The whirligigs carry 
out a remarkable foundry process 
called centrifugal casting-—-em- 
ployed for years in limited fields, 
but now branching out on an un- 
prececented scale. Today its va- 
riety of products includes such 
vital military and civilian equip- 
ment as cylinder barrels and pro- 
peller-blade bushings for airplanes; 
machine tools to fill the expanding 
needs of armament factories; gear 
blanks for cars, trucks, and trac- 
tors; and other indispensable items 
of ordnance and heavy machinery. 
Centrifugal castings range in 
size from a fitting of only a few 
pounds up to a massive two-ton 
screw-down nut for a steel mill. 
In strength and resistance to wear, 
they compare favorably with forg- 
ings, which are made by hammer- 
ing heated metal into something 


A WHIRLIGIG 
MAKES GEARS 
As the turntable at 
right revolves 18 
centrifugal-casting 
molds spin several 
hundred times each 
minute to turn out 
Ford's gear blanks 
for use on trucks 
tractors, and cars 
Just three minutes 
after molten stee! 
has been poured, as 
above, a gear blank 
emerges from a hood 
which controls its 
cooling, and it is 
ready at once to be 
taken from the mold 
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approaching the _ desired 
shape. In saving time, labor, 
and metal wasted in pro- 
longed machining, they rank 
with less durable castings 
made by pouring molten met- 
al into stationary molds. 

The excellent grain struc- 
ture of centrifugal castings, 
free from any weakening 
lines of metal flow, is plainly 
visible under a microscope. 
The soundness and strength- 
giving properties result from 
the tremendous centrifugal 
force that acts upon the con- 
tents of the mold. Because 
this force acts on molten 
metal, the process has been 
nicknamed “liquid forging.” 


Section of Ford mold. Knobs at 
the sides swing out as the mold 
spins. The faster the spin, the 
tighter the knobs hold the top 
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PLANES USE "LIQUID FORGINGS."” Top, a modern 
sky fighter. Left, variable-pitch propeller-blade bush- 
ings of aluminum bronze, product of centrifugal 
casting. Left to right are parts just after casting, 
semi-finished, and completely machined. Immediately 
above, the photomicrographs reveal the coarse grain 
of aluminum bronze cast in a stationary mold, and the 
uniform, small grain of the same alloy, with greater 
density and strength, brought about by centrifugal 
casting. Each view is magnified about 60 diameters. 
The photomicrographs and photo of the bushings are 
reproduced through the courtesy of Ampco Metal, Inc. 
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A battery of the VU. S. 
Army's 99th Field Artillery 
Battalion (Pack) in review 
formation. In the  battal- 
ion ore three howitzer bat- 
teries of four guns each, 
with one headquorters bat- 
tery and one service battery 


GLES CARRY GUNS WHERE TANKS 


Field stoves (mountain-artillery type) and kitchen 
equipment to cook food for 150 men are carried in 
two loads on one mule. Each load is ‘“mantied up," or 
wrapped, in a ‘“manta’’—a piece of canvas—before 
it is lashed in place. A two-load pack of this type 
is held on the cargo-type Phillips packsaddle with a 
hitch called a single diamond. One-load packs 
take a squaw hitch, triple loads a double diamond 
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7 ANKS have plenty of speed and fire 
power when the going is good, but they 
don't have the legs and feet which they 
would need to work their way into mountain- 
ous or jungle country, where every tree and 
rock is a potential tank trap. So the Army 
is busily building up pack-artillery outfits to 
carry its guns into otherwise inaccessible 
spots. 

Mules have been found to be the best ani- 
mals for this work. They are used for haul- 
ing guns, ammunition, and supplies, and also 
as riding animals. Only a few horses are 
used; some for mounts for officers, the 
others as bell mares. The latter animals, 
each wearing a bell with an individual tone, 
are assigned to groups of mules. Through 
training the mules learn to recognize the 
tone of the bell of their group, and they 
follow the bell mare, which is led. 

Training mules and men for pack 
work takes months of hard work, 


-artillery 
because 


Part of the signaling equipment of a pack-artillery 


outfit. Wire can be unrolled as the mule walks 
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both must be ietter-perfect in 
their jobs. Mules must learn to 
stand still when being loaded and 
to follow the beil mare. Men 
must be taught the intricacies of 
loading a mule properly so the 
load won't chafe or fall off. (Some 
mules know when a load is not 
properly adjusted, and won’t move 
until it is fixed.) The men must 
learn how to unload, assemble, 
and fire the 75-mm. howitzer, 
which is the pack artillery’s prin- 
cipal weapon, so they can do it 
blindfolded, on top of a rock pile, 
or in the middle of a swamp. 

In the end the Army has in its 
pack artillery a good old-fash- 
ioned team of men and mules, 


with modern war equipment, that 
can do the job in the most difficult You can talk about mechanization, but when it comes to a 


situations (CONTINUED) mountain or jungle job, they still call for the Army mule 





Packsaddles double as feeding troughs when the mules are in the “park.” It takes a lot of training to 
make a good pack animal. They must learn to stand still while loaded and to follow the right bell mare 
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Here the manta is being wrapped around the 
load 


This 


procedure 


is called 
up.’ The heavy canvas protects guns 


mantiing 


ommuni- 


tion, and other equipment from dust and from 
rain that would cause metal parts to corrode 


Three loads of ammunition wrapped in their 


mantas 


loir rope 


manila 25 feet jong 


each, or 
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Each load is held together with a 
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n three half hitches 


5 the top s added. The normal pack 
s two side and one top load of three rounds 
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rounds 


each 









Side loads are put on first. If they are of equal 
weight, they are balanced opposite each other. If 
one is heavier than the other, it is placed higher on 
the saddle. Ropes hold the side loads in place while 


Tightening up the 50-foot, '/2-inch manila lash rope 
that holds the pack on the saddle. The slack is 
taken out of the double diamond to make the ‘hog tie’ 
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Six mules divide the job of carrying a 75-mm. howitzer. One carries the wheels and breech; a sec- 
ond, the "tube,"’ or barrel: a third, the rear half of the trail: a fourth, the front trail; a fifth, the 
bottom sleigh’’ and the recoil mechanism of the howitzer; ond a sixth, the gun cradle and the "top 
sleigh."' This is the arrangement in which the animals are placed when the gun is to be packed or unpacked 


i oS 


2 With the mules placed as in the photo at top of The cradle is then unpacked and carried to 
page for unpacking the gun, the front and rear the parts already assembled by means of a 
trails are first taken off and fastened together. Then pair of lifting bars. Locked in place it is 
the wheels are unloaded and slipped onto the axles ready to receive the bottom part of the sleigh 


Now the gun breech is placed, followed by the tube Ready for action. Men have been drilled at 
and the top sleigh. Every move of the men is pre- their job until they can unload and assemble 
scribed, and they move on signal like a football team their gun blindfolded on any kind of ground 








On a realistic sea of cement a destroyer squadron, composed of a leader and two divisions of four ships 
ach, carries out a patrol assignment in search of enemy craft. Note the realistic wakes behind ships 
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Normon Bel Geddes, creator of the Lillipu- 
tian fleet, applies a ruler to one of his 
model ships. All the vessels are made to an 
exact scale of one inch equaling 100 feet 


PHOTOGRAPHS BY 
NORMAN BEL GEDDES STUDIOS 
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MODEL SHIPS 


HE ONLY five-ocean navy in the world, which 
ta taken seven years in the building, assem- 
bling and equipping, now lies ready for any kind 
of naval engagement involving any number or 
combination of numbers of the principal naval 
powers-—the United States, Great Britain, France, 
Germany, Italy, and Japan. It comprises not 
only the fighting ships, submarines, destroyers, 
aircraft carriers, light and heavy cruisers, and 

ipital ships, but such auxiliary vessels as mine 
layers and sweepers, tugs, tenders, barges, and de- 
pot ships, and a collection of merchant vessels that 
range from the Queen Mary to a Chinese junk. 

This huge fleet adds up to more than 1,700 
vessels of all types and descriptions. Its admiral 
is Norman Bel Geddes, industrial and stage de- 
signer and streamliner of the circus, who is by 
way of being a naval tactician of parts and some- 
times spends his spare hours in sea battles with 
American naval officers he numbers among his 
friends 

The five-ocean navy consists of models of all 
the fighting craft listed in Jane's Fighting Ships, 
the foremost source book of naval vessels, and 
such other source material as Mr. Geddes can 
acquire. The ocean on which they move is a 20- 
foot square table of cement, built at a cost of 
$1,500, and irregularly raised to simulate mid- 
ocean conditions, with smooth areas representing 
inlets and bays. 

The hulls of the ships are made of brass and 
the superstructure, armament, and planes are 
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This is only an infinitesimal part of an armada of more than 1,700 scale-model ships, representing the 
war vessels of the six principal naval powers of the world, with auxiliary craft and some merchant ships 


SHOW WORLD'S NAVIES 


also of brass. All the models are to exact 
scale, with one inch representing 100 feet. 
The Queen Mary, largest of the merchant 
for example, inches long, 
with a beam of 1% inches and a height, to 
the top of her stacks, of 1'2 inches. The 
largest of all submarines, the French Sur- 
couf, is 312 inches long. The British battle- 
ship Nelson, of the Rodney class, with three 
forward turrets of three 16-inch guns each, 
is 7 inches long, and has a beam of 7, of an 


vessels, is 95% 


inch. Her big guns are about % of an inch 
long. The naval barges are 2', inches long 
and the small river tugs are tiny things, of 
1 inch in length or less. The fleets are com- 
plete as of the outbreak of the war. They 
lack the newest warships, such as the great 
North Carolina and Washington, recent ad- 
ditions to the United States capital ships. 
These are about to be added tothe collection. 
The navy and its oceans have a value of sev- 
eral thousands of dollars. [CONTINUED] 


Periscope sighted! Four destroyers on convoy duty dosh in for the kill on the report of a submarine 
On crisscrossing paths, they drop depth bombs on all sides of the spot where the periscope appeared 








in a busy roadstead. Beside some of the larger vessels are tiny tugs or 


Ships of war and peace at anchor 
is a merchantman taking on supplies. The ocean is 20 feet square 


tenders. In the center foreground 


Fighting ships of the world: The only war vessels of the major powers not represented are the very new- 
est additions such as the great U.S. battleships North Carolina and Washington; these will join the fleet 





ie 
‘ 4 —_ — Daicteete r a 
—— > ‘ > ss es EN 


Here is the model of the U.S. aircraft carrier Lexington, with her planes nestling on her deck and three 
tenders hugging her huge side. In the left foreground is a naval tanker and at the right a tiny sailboat 


A naval depot ship, at right, above, serves two destroyers, while a light cruiser takes on stores from 
o tender. Below, merchant ships zigzag along with a convoy of cruiser, destroyers, and mine sweepers 





Pressure Air-Conditioning Systems Use Smaller Ducts 


USING compressed air, carried at high ve- 
locity in conduits six inches or less in diameter, 
instead of blowers and large ducts, has made 
possible air-conditioning systems which can be 
installed in little more space than was formerly 
occupied by heating systems alone. Particu- 
larly suitable for tall buildings, new or old, 
these systems wash, humidify, and compress 
the outside air in a central basement unit. 
Emerging from the pipes in each room, the air 
passes over coils through which hot or cold 
water may be circulated. Thermostats on 
these coils, by controlling water flow, main- 
tain any desired temperature in ea h room, 


Its parts inclosed, 
a cabinet like the 
one above sends hot 
or cold conditioned 
air into each room. 
Thermostats enable 
each to be kept at 
desired temperature 


Riser group at left 
consists of air and 
water supply, water 
return, and drain. 
Hot and cold pipes, 
drain, air conduit, 
and take-off shown 
in section at right 


Self-Setting Explosive Rivet 
Speeds Warplane Building 


EXPLOSIVE rivets, set off by heat applied 
to the rivet head with an electric “gun,” 
are proving highly effective in speeding 
metal plane construction. Each rivet has a 
minute quantity of a high explosive in a 
cavity in its shank. The force of the ex- 
plosion can be so accurately controlled that 
the resulting expansion of the rivet shank 
can be held within limits of .02 inch. Used 
in “blind’’ spots, where only one end of the 
rivet is accessible, they can be set at the 
rate of 15 to 20 a minute, as against two 
to four a minute for the old-style blind 
fasteners. There are about 900 blind fas- 
tenings in an all-metal pursuit plane, and 
10,000 in aie large 
bomber. In spite of 
their explosive na- 
ture, the new rivets 
are said to be safe 
to handle. Tests have 
indicated that they 
are insensitive t 
Shock and friction 


Above, setting rivets by electricity and a minute 
charge of high explosive. Sections below show a 
rivet before charging and one after its explosion 


Action of blast in end 
of shank to form head 
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Building Is Welded into Unit and Then Moved to Its Site 


BY USING arc-welded 
steel exclusively in the con- 
struction of a new radio 
station at Toccoa, Ga., R.G. 
LeTourneau, the builder, 
has been able to create the 
structure as a single unit. 
After completion at the 
LeTourneau plant,’ the 
building was hauled ap- 
proximately three miles by 
means of a truck-trailer 
crane and deposited on the 
site it will occupy. In fab- 
ricating the unusual struc- 
ture, arc-welded box-pan- 
el building sections were 
used. Such steel building 
blocks are made by pres- 
sure-stamping 12-gauge 
steel sheets and welding 
them together with in- 
pein a pe recy Po Built entirely of welded steel blocks, radio station WRLC is hauled 
a Gniten: intien tinned. ap three miles along a Georgia road to its site, where it is set on its 
, foundation and roofed, The builder cut construction time 50 percent 
panels, are then arc-weld- 
ed together to form the ' ? we rey - wm [Ret] 
structure. Such construc- a ~ 
tion is said to be applicable 
to any type of building 
from a small private dwell- 
ing to a large industrial 
plant. The simplicity cuts 
building time in half. 





¢ Lining Will Seal Bullet Holes 


in Bomber’s Fuel System 


FIVE times, in a recent test, 50- 
caliber machine-gun bullets ripped 
through a new-type rubber hose, 
and each time the tube sealed itself 
and prevented the fluid within, flow- 
ing at a pressure of from ten to 
15 pounds, from escaping. Designed 
for use in bombing planes, the hose 

is lined with a synthetic rub- 
ber, highly resistant to gasoline 
and oil, that closes punctures 
as fast as they are made by 
gunfire. Besides protecting fuel 
lines from machine-gun fire, 
the new self-sealing hose elim- 
inates the necessity for carry- 
ing auxiliary metal fuel sys- 
tems, thereby decreasing weight 
and increasing the useful load 
of bombing planes. 








Firing machine-gun bullets through a new rubber 
hose causes no break in the plane fueling system 
of which it is part. Its lining is self-sealing 
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Being made ready to test a heavy 
steel casting for imperfections, the 
1,000,000-volt X-ray unit, at left 
will do the work on a plate four 
inches thick in less than two min- 
utes, whereas the 400,000-volt type 
formerly used took one hour. Be- 
low, typical layout of a testing 
building utilizing both machines 


LABYRINTH PREVENTS 
X-RAYS FROM 
REACHING 
OPERATOR 





1,000,000- 
VOLT X-RAY 


g 


HATCH COVER 


LIDING 
es 


a Sa 


i rs. » é CASTING TO 
BE K-RAYED 


FOUNDATION EXTENDS 
5-FT. INTO GROUND 
TO PREVENT LEAKAGE 
OF X-RAYS TO 
NEARBY BUILDINGS 
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1,000,000- 
| Volt 
*/ Testing Tool 


_ Powerful X-ray machine saves 
hours in hunting flaws in steel 
plates up to eight inches thick 


UST as a dentist seeks hidden flaws in your teeth, a 
J 1,000,000-volt counterpart of his X-ray machine now 
hunts imperfections in massive steel castings up to eight 
inches thick. By far the most powerful ever used in in- 
dustry, General Electric instruments of the new type give 
high-speed tests to turbines, marine boilers, and other 
heavy machinery vital to industry and defense. 

Superpower X rays, equivalent to $90,000,000 worth of 
radium, stream from the “nozzle’’ of the barrel-shaped, 
1,500-pound machine. They radiograph five-inch steel 
plate in five minutes, and three-inch plate in 48 seconds, 
compared to two and a quarter hours for five-inch plate, 

and two and a half minutes for 
three-inch, the fastest previous 
time. Every person must leave the 
test room. Technicians wear wrist 
straps containing X-ray film as a 
check against an overdose of radia- 
tion. Escape of the rays outdoors 
is prevented by walls of brick and 
concrete more than two feet thick, 
having an 18-inch concrete door, 
incased in one-inch steel and oper- 
ated by a motor hoist. 








At the control panel of the powerful testing machine, the 
operator above is shielded by a two-foot concrete wall from 
any harmful effects of the rays. At right, the developed 
X-ray picture may reveal flaws that would cause breakdowns 
while in service, thus saving industry thousands of dollars 
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Rock Compound 


and Wire Used 
to Build Boat 


WiTH a foundation of wire 
netting, a “boat of rock” has 
been produced by Dr. Chris- 
tian Paul,a chemical engineer, 
of Los Angeles, Calif The 
craft was constructed to prove 
the strength of a rock com- 
pound he developed. Over, a 
wire-netting skeleton, Dr 
Paul smeared the cement-like 
composition, smoothing the 
exterior with a stiff-bristled 
brush. The whole job required 
40 hours, five of which were 
consumed in letting the water 
evaporate from the mixture Wire netting was the base used for the odd boat in the background 
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Typewriter Practice Board 
Makes Touch System Easy 


AS AN AID to perfecting touch system in type- 
writing, a new practice board is equipped with 
openings, each representing one key of the type- 
writer and each equipped with a movable slide. In 
practicing with the device, the typist flips down 
the slides with his finger tips as he touches the 
openings. The characters revealed below show 
him whether or not he has been striking the 
orrect keys 


Cottonwood Blocks in Concrete Insulate Wall 


COTTON WooD blocks, cut from green logs and laid in the wet 
concrete of a new WPA warehouse at Bismarck, N.D., provide a 
novel type of insulated wall. After the concrete had set, the green 
wood dried out and shrunk, leaving in the concrete air spaces 
which increase its insulating properties. The logs used were from 
six to 12 inches thick, sawed, and split once. The blocks were laid 
in the concrete an inch and a half apart 


Using cottonwood blocks 
and concrete as if they 
were bricks and mortar 
the WPA found 3 strong 
ind well insulated type 
of construction as shown 
n the diagram above 
and the photo at r ght 
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For the familiar runaway scene, 

a wheel can be kicked off the 
careening stagecoach by means 

: of the arrangement shown below 
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Inventions Add Thrill 


/ to Western Movies ~ 
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EXT TIME you see a hard-riding 
N cowboy risking his neck in a west- 
ern thriller, just remember that he is 
probably using an invention or two that 
the camera doesn’t catch. 

That does not mean that he isn’t tak- 
ing plenty of punishment, because a lot 
of hard and dangerous work goes into 
making the “horse operas.”” But the ac- 
tors and stunt men who pack them with 
action have a whole bag of tricks to 
lessen the hazards of their work and 
at the same time make better pictures. 

When they want to upset a wagon or 
a stagecoach, for example, a husky 
spring is rigged so that when the driver 
pulls a cord it will shove a wheel off its 
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When the driver operates a release, a spring and a 
plunger shove the wheel off the axle, causing the ve- 
hicle to pile up dramatically in front of the camera 
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For jumping from a running horse 
to a rocking wagon or stagecoach, 
Johnny Mack Brown, western star 
uses the platform stirrup shown 
above. This enables him virtually 
to step from his mount onto the 
vehicle. It cramps one leg in 
aing but safety is worth that 


axle and dump the vehicle right where it along the ground. For leaps from one 
is wanted—in front of the cameras. Or _ horse to another platform stirrups, with 
maybe a tripping device will be used to one higher than the other, enable the rider 
release the wagon tongue, with an airplane’ to give himself a good boost as he jumps. 
shock cord hooked between the axles to Johnny Mack Brown, a star of the west- 
cramp the front wheels when the tongue erns who gained national fame 15 years 
pulls out ago as a halfback at the University of 

By knowing when the spill is coming, the Alabama, wears football shoulder pads un- 
iriver can give the other actors a signal der his silk shirt when he is riding for a 
so they can jump clear at the proper in- fall, plus sponge-rubber knee and elbow 
stant and hit the ground before the wagon pads. Worth Crouch, a 25-year-old stunt 
has time to roll over on them man who was a bona fide cowboy until 

Open step-type stirrups are often used three years ago, uses flat-heeled, rubber- 
so a rider jumping or falling from a horse soled shoes to cushion his falls, and tops 
red them off with slide-fastened leather uppers 


will not get his feet caught and be dragg 


] Here's another way to wreck a wagon: the tongue is When the cord is pulled, the powerful 
fastened to the body by means of a metal breakaway spring yanks the jaws of the tripping 
with a trigger that is operated by means of a long cord device apart, letting the tongue pull out 
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Leaping off a balcony onto a mounted horseman or the ground below can be hard on the feet and legs. So 
stunt man Worth Crouch wears flat-heel sneakers with thick rubber soles for such jobs. To make them look 
like orthodox cowboy boots, he puts on slide-fastened leather uppers as shown at the right, above. Sponge- 
rubber knee pads concealed under the trousers also help to cushion the shocks in these thrilling scenes 


that give him the appearance of wearing : oe Se 

prs Ma boots. as ” : : d- Ss 
When a fast-moving cowpuncher is sud- 
denly yanked from his horse by a well- 
thrown lariat, it is likely that he will land 
on a spot of ground previously spaded to 
soften it. And if the saddle comes off with 
him, it is because it has easily released fas- 
tenings. Probably a rubber saddle horn is 

used too, to prevent injury to the rider. 
The camera doesn’t catch all the devices 
and tricks that are used, but if you watch 
closely when the hero in a western looks 
as though he is headed for sure and sud- 
den death, you may spot some of them. A “‘driverless" team can be controlled by concealed 
reins through a hole cut in the front of the wagon 


- 
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At the same time, an elastic cord cramps the wheels 4 And this is a result: The vehicle piles 
and throws the wagon into a sharp turn. Here this part up in a cloud of dust right in front of 
of the set-up is tested on a buggy before use in a scene the camera while the team gallops wildly on 








ANIMAL LEGENDS AND FACTS. Without spoiling 
good stories by skepticism, “The Lungfish 
and the Unicorn” (Modern Age Books) 
quotes highlights of what has been written 


on such fabulous creatures as the dragon 
and basilisk. Sea serpents slither through 
its pages. Unicorn myths prove to date 
from 398 B.C. But even stranger creatures 
actually exist, the author points out, in the 
lungfish, the giant panda, and the okapi. 


ADVENTURE IN THE AiR. Fourteen aviators and 
their biographies appear in “Famous Ameri- 
can Flyers” (Thomas Y. Crowell). They 
include the Wright brothers, Glenn H. 
Curtiss, Edward V. Rickenbacker, Albert C. 
Read, John Rodgers, Richard Byrd, Charles 
A. Lindbergh, Amelia Earhart Putnam, 
Frank M. Hawks, Wiley Post, Edwin C. 
Musick, Howard Hughes, and Douglas Corri- 
gan. 


NEW HORIZONS IN GARDENING. Striking mod- 
ern aids to amateurs and professionals are 
described in “Science in the Garden” ( Duell, 
Sloane & Pearce, Inc.). How to make a 
flower bed last 12 years, produce hybrids, 
grow seedless tomatoes, and use colchicine, 
are among a myriad of suggestions 





If your bookseller cannot supply the book 
you want, order from Book Department, Pop- 
ular Science, 353 Fourth Ave., New York, N.Y. 
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In one of the book reviews above 


14 famous American aviators are named. Can you pick the right name 


from the list to complete each of the sentences below? You will find the correct answers on page 224 


] made the first Atlantic crossing 
by air, in the Navy flying boat NC-4. 
2 is famous not only for aeronauti- 
but also for collaboration in 
Alexis Carrel. 


cal exploits 
medical research with Dr 


3 pioneered in flying transocean air 
routes for the clipper planes of Pan- 
American Airways 


4 had his pilot’s license suspended 
for a “wrong-way” transatlantic flight. 


5 was one of America’s foremost 
breakers of transcontinental speed rec- 


ords. 


6 , With four companions, circled the 
globe in less than four days. 


designed the first seaplane. 


5 , leader of an early Navy attempt 
to fly from California to Hawaii, was 
rescued after forced 


dramatically being 


down at sea. 


9 was America's foremost flying ace 
in the first World War. 


10 first launched an airplane with 
a catapult. 


1] circumnavigated the earth in a 
seven-day solo flight. 


12 lost in mid-Pacific flight, was 
vainly searched for by a naval aircraft 


carrier and its planes. 


13 was the first to fly over both 
North and South poles. 
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Sure-Fire Ways to Lengthen 
the Life of Your Car (next pace) 





Keeping Your Car Young 


When applying rust preventer to chrome, let some 
penetrate any seams, then wipe it off the enamel 


Rubber putty, available in colors, should be worked 
into body joints and openings under the rain gutters 


New exhaust pipes and mufflers soon rust, but can 
be protected with a smooth-finish, bake-on enamel 
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By WALTER E. BURTON 
OOK over your car from bumper to bumper, 
- from topside to bottom. Also, take a 
look at your neighbor's car, or those in any 
parking lot. Unless they are brand-new, 
they will all have one thing in common 
rust! 

It may take close scrutiny to see it on 
some of them, but it will be there if you look 
hard enough. Most of it can be removed. 
More important, you can prevent it from 
forming again with the expenditure of about 
as much time as it takes you to drive 200 
miles. You will add both miles and months 
to your car's life, simply by safeguarding 
important metal surfaces against corrosion 
caused by rain, damp air, sea air, and the 
harmful chemicals—salt and calcium chlor- 
ide—placed on highways to melt winter ice. 

Most of the danger spots are readily ac- 
cessible. For example, the junction of the 
chrome trim and paint on your head, cowl, 
and tail lights; of body panels and fenders 
or running boards; of rear license brackets 
and trunks or fenders. Others, such as the 
undersides of fenders, the exhaust pipe and 
muffler, and the battery case, all exposed to 
damage from water, dirt, flying stones, and 
chemicals, are harder to get at. But your 
efforts to rustproof them will be well re- 
warded. 

Around the front end, chromium finish 
should first be cleaned with a damp cloth, 
dried, and then treated. The treatment may 
consist of a coating of good car wax. Any 
of several kinds of rust-preventing oil, of 


Clean your battery hanger, coat it with asphalt-alu- 
minum paint, let dry, then treat with rust preventer 
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the kind sold for home 
workshops, make good 
protectors for chrome 
plate against salt air and 
street chemicals. Thin 
when applied, such oil 
partially evaporates to 
leave a hard, tough film. 
Kerosene or carbon tet- 
rachloride will remove it 
when desired. Clear var- 
nish and lacquer also pro- 
tect chrome, but you'll 
probably find that they 
scrape off too easily. 
Between the steel top 
and the gutters that run 
from the windshield to 
the rear quarter panel of 
most cars there is a con- 
tinuous crack into which 
water, dirt, and salt can 
work to pit the paint and 
start rust. By filling this 
crack with a sealer such 
as rubber putty, the cor- 
rosive agents can be kept 
out. Rubber putty comes 
in a number of colors. 
Since it never sets com- 
pletely hard, it with- 
stands vibration, making 
it particularly useful for filling any metal- 
to-metal joints around the running boards, 
fenders, and cowl. It will stick to almost 
any surface that is free of grease and water. 
New mufflers and exhaust pipes rust 
quickly, and dangerous leaks may develop 
in time. Their life can be lengthened appre- 
ciably if they are painted with a smooth- 
finish, bake-on enamel. This enamel dries 
hard at ordinary air temperature and addi- 
tional heat makes it still harder. Of course, 
the surfaces to be treated should be free of 


Apply rust preventer to the fabric strips separat- 
ing fenders and body panels, then wipe off excess 
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A good waxing makes car finish last much longer and helps inhibit rust 
around moldings and trim. It also makes a car easy to dust and to wash 


rust, and the job is most easily done on 
new parts before they are installed. 

A weak point on many cars—-the storage- 
battery hanger—which corrodes readily, can 
be improved by applying rust-preventing 
compound to the metal surfaces. Remove 
the hanger and first swab it with a solution 
of ordinary washing soda (sodium carbon- 
ate) to neutralize the acid. Rinse with hot 
water, and dry. Then apply your rust pre- 
venter liberally. If the hanger already has 
a tarry coating which has worn through in 


Seal your tail-light lenses with rubber putty to 
prevent water from entering and rusting the parts 


le 








Sealing compound under fenders and on wheel panels 
odds life to those parts and makes driving quieter 


spots, remove it first with a lacquer thinner 
and either apply the rust preventer directly 
or give the metal a preliminary coat of as- 
phalt-aluminum paint. 

The rust preventer also makes an effec- 
tive treatment for the fabric filler strip 
found between the fenders and body panels 
of most cars. Because this material holds 
moisture, it exposes metal to rusting for 
hours after the rest of the car is dry. The 
rust preventer penetrates the fabric and 
soaks down into the joint, not only retarding 
corrosion, but stopping many body squeaks. 
Any excess oil should be carefully removed. 

Fittings that hold tail-light assemblies 
and license brackets are seldom tightly 
sealed. Or you may find a supporting bolt 
which water can follow into the luggage 
compartment where evaporation is slow. 
Lenses in your rear lights frequently allow 
water to enter. Seal up all such openings 
with the rubber putty. 

A well-tightened bolt, properly equipped 
with a lock washer, does not have to rust in 
order to hold. Rust may prevent its removal 
without breakage. Apply rust-preventing 
solution to your license-plate bolts and see 
how easily you change license plates the 
next time. 

The underside of your fenders, as well as 
the body panels and skirts next to your 
wheels, is factory-finished to prevent rust. 
These surfaces, however, begin to present 
a rust problem when flying stones have 


License-plate and other mountings should be daubed 
with rust preventer. Keep oil off rubber fittings 


chipped pieces of the original finish away. 

First, remove the wheels, tighten all bolts 
and nuts holding the fenders and panels, and 
clean mud and tar from the surface, using 
soap and water and a stiff brush. Stubborn 
lumps of road tar wili give way to tar- 
removing compound. Next, apply one or 
more coats of sound-deadener and sealer, 
which you can obtain from most retail auto- 
motive supply houses at about $1.75 a gal- 
lon. It can be put on with a stiff brush. A 
layer at least a sixteenth inch thick is de- 
sirable where stones are apt to strike, but 
you will find the substance builds up rapidly 
and dries quickly. 

Care should be taken not to get the dead- 
ener on moving parts, such as steering gear, 
king-pins, knee-action joints, and rear spring 
shackles. Two gallons of the material 
should be ample for the average car’s fen- 
ders and sheet-metal underparts. The treat- 
ment not only prevents rust, but should 
make your car quieter, since it will remove 
many squeaks and check the transmission 
of road noises and tire rumbles to the driv- 
ing compartment of your car. 

Lastly, but of prime importance to car 
life, keep the finish of your car's body, fen- 
ders, and hood protected by wax. This alone 
will save costly repair bills later on. When 
a fender or other part is damaged, have it 
repaired at once before rust can start. Then 
let the new finish harden about two weeks 
before applying the wax. 
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KEY AND LICENSE CONTAINER. In addition to a 
license pocket and a chain for holding car 
keys, this two-by-one-and-a-half-inch leath- 
er container has an attached plaque with a 
magnifying glass for reading road maps, a 
small compass, and a small tag into which 
an identification card may be inserted. It 
is available in pigskin, cowhide, and mo- 
rocco, and the morocco is finished in either 
red, blue, or green. 


ANTI-STATIC POWDER. Static interference in 
your automobile radio now can be eliminated 
by putting a tablespoonful of a recently- 
developed powder in each tire on the car 
To use it, the tire valve cores are removed 
the tires deflated, and the powder blown in 
with an applicator. When the tires are re- 
inflated, the dust remains in suspension in 
the air inside the tubes and neutralizes stati 
caused by friction and insulation. 





MODEL ASPHALT-SPREADER TRUCK. Complete in every detail, from 
air compressor and tiny locks on the spare wheels to detach- 
able disks for the rear wheels to keep asphalt from getting 
on the chain sprockets, this model truck was built by Frank 
Moscoloni, of Everett, Mass. Using only hammer, pliers, and 
a chisel, he completed it in six months. The only items pur- 
chased in a finished form were the tires. The truck is 38!'. 
inches long, 20 inches high, and 14 inches wide. It has three 
chests which contain models of all the necessary equipment 
for permanent and patch work on roads. 
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CAR WASHING IS MADE EASY with a new 
liquid preparation, one ounce of which 
to 10 gallons of clean water, hot or 
cold, does the job. A clean hand mitt is 
furnished with each pint can of the 
fluid. After going over the car 
thoroughly with the water-cleaner 
mixture, the car should be promptly 
hosed. No drying or chamoising is 
needed, and the car quickly dries itself 
to a glossy finish without streaks, 
according to the maker. 


MOUNTED ON THREE WHEELS, one a revolving 
caster, a handy work light for garage me- 
chanics can be rolled under a car like a 
creeper to the desired spot. A reel with 25 
feet of cord is built into the unit, to rewind 
the cord automatically as well as to prevent 
it from becoming tangled. An adjustable 
reflector permits the light to be directed 
where needed so that it will not glare in 
the worker's eyes, while a handle near the 
center of the device makes it easy to carry 
with one hand. 


BOTH EARS AND EYES tell you when you 
have applied the proper tension, de- 
termined in advance, to the handle of 
a new torque wrench. An easily read 
scale, calibrated in “pound feet” 
from 20 to 200, indicates visually 
when the desired tension has been 
applied. In addition, by setting but- 
tons on the 19 wrench to the de- 
sired tension, the wrench is made to A pointer beside the scale calibrated in pound feet tells 
give off a sharp metallic sound when the torque being applied by the wrench. By setting but- 
the torque reaches that tension while tons, the wrench is made to click at any desired tension 
tightening a nut, bolt, or stud. A 

36-tooth ratchet wheel with a twin 

double-tooth pawl permits an ex- 

tremely short operating swing, and 

the wrench is reversed by a flip of a 

shifter. With each wrench, a chart is 

supplied giving the pound-foot ten- 

sion to be applied on cylinder heads, 

connecting rods, main bearings, and 

so on, as recommended by the manu- 

facturers of all popular cars and 

trucks. 





134 POPULAR SCIENCE 





HERE ARE YOUR NEW CARS for 

1942. Spiking rumors, they CADILLAC 

appeared on schedule with In this Series 61 

striking appearance chang- for 1942, all es- 

es, a good measure of me- sential changes of 

chanical improvements, and the Cadillac line 

every sign that the defense- pote indented. 
3 E Note heavy grille 

busy makers found or made 

the time to plan better au- 

tomobiles. Priorities mate- 

rials are still part of all 

cars. Most appear essential 

to their manufacture. Un- 

der OPM edict, production 

must be cut 2612 percent 

under the output of last 

year’s first four production 

months during those months 

this model-year. The whole 

uncertain production pic- 

ture probably hinges on 

availability of the No. 1 

priorities material steel. 

Meanwhile, the new, 1942 

cars are here. 





SBUGEEAK From front to back fender front fenders extending part way along the 

on this body style in the 1942 front doors. Added protection is given by 
line of Buicks, as well as in some of the con- bumpers that curve and extend around the 
vertible models, is exactly no distance at all, fender sides. New engine bearings and con- 
for the front fender extends clear back to necting rods are designed for longer life 
the front of the back fender. When decors’ through greater strength. Twin dual carbu- 
are opened the part of the fender covering retors with refinements are continued, and 
them opens with them. Other bodies have a pedal now operates the emergency brake 


This front fender could not be longer unless it became a solid unit with the rear one. On some Buick 
sedans, the front of the rear fender is part of the rear door. Such fender panels open with the doors 
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STRIKING NEW FEATURES IN 


Cadillac Pioneers in the extended 
front fenders with last year's 


60-Special, Cadillac includes this design on 
all models except the 75-Fleetwood. Wheel- 
base of the new 62’s is up three inches to 
129, and of the 60-Special up seven inches 
to 133, for better leg room in rear compart- 
ments. Bodies are lower and wider, while 
the massive, round-nose hood now rises from 
a much heavier-looking, wide radiator grille. 
Heavier, sealed brakes improve stopping ef- 
ficiency at high speeds. The 150-horse- 
power V-8 engine again powers all six of 
the series. A redesigned carburetor replaces 
the old one. Hydramatic transmission—an in- 
tegral hydraulic clutch and automatic-gear- 
shift unit—is again optional equipment. In- 
terior accessories, dashboard, and steering 
wheel are all restyled. 





Illustrated is the new 
Fleetline sedan. It has 
a completely redesigned front end, with 
wide, horizontal grille bars. Front fenders 
are carried to the center of the front door 
while a heavier belt molding runs from the 
back through the rear quarter 
panel 3ody dimensions are increased to 
make it longer, lower, and roomier. Con- 
tinued is the six-cylinder, valve-in-head en- 
gine with unique Chevrolet oil system which 
combines pressure lubrication with directed- 
oil-stream oiling of connecting rods. Gear 
shifting is vacuum-booster operated. 


CHEVROLET 


radiator 


Beginning at the front bumper and running back 
along the cor, the pictures below illustrate typical, 
important, and interesting new developments in the 
new cars for 1942. Chrysler's front end typifies the 
emphasis on horizontal lines and full-width radiator 











hryaler Six-cylinder engines are 

larger, increasing the 
horsepower from 112 to 120. Eights are up 
from 137 to 140 by means of larger intake 
valve ports, and improved manifolds com- 
mon also to the six. Chassis front ends are 
sturdier, with stronger bumper mountings. 
Wide horizontal grille bars curve all the 
way around front fenders to the wheel cut- 
outs. Fluid Drive, with a semiautomatic 
transmission, is standard on the eights, op- 
tional on all sixes. The liquid-coupling unit 
has been redesigned to give greater engine 
efficiency in starting, in slow driving, and 
on hills. Bodies, essentially the same, have 
restyled accessories, and steering wheels 
are adjusted for greater comfort. 


De foto Heading its new style features 
are 


its headlights, which are 
concealed for daytime driving. Moving a 
dashboard lever slides a panel sideways in 
the nose of each front fender, revealing the 


DESIGN, CONSTRUCTION, AND ENGINEERING 


grilles. DeSoto's headlights are concealed behind 
panels thot blend with the front fenders when closed 
and slide sideways when a dashboard lever is oper- 
ated to turn the lights on. A “two-story” front bump- 
er, strongly braced (see phantom view), distinguishes 





lamps, which are also turned on by the op- 
eration of the same lever. Heavier and 
stronger bumpers curve far around fenders 
for added protection. While grille bars are 
vertical, the wide horizontal strip of trim 
extending from the center of the grille fully 
around the nose of the fenders to the rear 
ends gives the front end of the car a broad, 
streamline appearance. Bodies are made 
roomier and the doors completely cover the 
boards. The strip of trim above 
the new rear-fender cut-out panels con- 
tinues the horizontal effect from the front 
fenders. Length of the car is increased. 


running 





A brand-new motor, in which 
the compression ratio is 
stepped up from 6.5 to 6.8 to one, and piston 
stroke is increased by a quarter inch, gives 
the new Dodge 105 horsepower, instead of 
its former 96. The optional Fluid Drive unit 
is 13 inches in diameter, with improvements 
for better start and pick-up. The wheel- 
base and body dimensions are the same as 
last year, but the steering wheel, hardware, 
and trim are restyled. Wider bumpers and 
heavier radiator grille add to the rugged ap- 
pearance of the front end, while the park- 
ing lights are now set beneath the head- 
lights instead of above them. 


Dodge 


GRACE THE NEW 


the front end of the Oldsmobile. Dodge (below) 
along with Chrysler and DeSoto, offers white-enam- 
eled extra wheel rims—in lieu of white-sidewall tires 
which Government priorities have put out of pro- 
duction. Many new cars have front fenders extend- 





Major news announcement from 
Ford is the possibility that the 

experimental plastic-bodied car 
shown above may go into production in a 
matter of months. Body, fenders, and hood 
are heat-and-pressure molded from farm- 
grown fibers and plastics. The 1942 Fords 
will have restyled radiator grilles and bump- 
ers and roomier interiors. Running boards 
will be completely concealed by the doors. 
In addition, the recently announced Ford 
six-cylinder engine may be had in place of 
the V-eight type, at the buyer's option. 


HUDSON Lower, longer, streamline 
bodies with concealed run- 


ning boards to prevent snow and ice from 
collecting on them are announced among the 
Hudson features. Spotlightine the Hudson of- 


1942 CARS—-HERE ARE SOME OF THEIR DETAILS 


ing backward across the doors. How the part at- 
tached to the side of the door telescopes into the 
main body of these fenders is illustrated clearly in 
the Pontiac detail shot, while the last picture shows 
an interesting self-cleaning ash tray Pontiac offers 











ferings is an optional transmission called 
the Drive-Master. It combines a vacuum-op- 
erated clutch with a semiautomatic trans- 
mission. Three buttons on the dash let the 
driver select whether he is to drive the car 
with conventional clutch and gear lever, with 
the vacuum clutch operating, or with both 
the vacuum clutch and the semiautomatic 
transmission functioning. Two sixes, of 92 
and 102 horsepower, and an eight of 128 
power the three lines of Hudson cars 


Breaking from 
MERCURY the familiar ra- 
diator pattern, Lincoln's three lines—-Zephyr 
(above), Continental, and Custom—display 
an entirely new front-end appearance. Big 
news on Lincoln, however, as well as Mer- 
cury, is the offering of a hydraulic clutch in 
combination with a semiautomatic trans- 
mission. The Lincoln Custom and Continen- 
tal have buttons instead of handles on the 
door interiors and exteriors, as well as on 
the knob of the rear trunk lid. Both the 


Lincoln and Mercury lines have new fen- 
ders, and the hood on the Continental is 
again considerably longer than on the other 
Lincolns. A _ radial-spoked fiywheel de- 
scribed as “flexible’’ is designed to cut vi- 
bration throughout all speeds on the Lin- 
coln engine, which continues to be the only 
12-cylinder engine in an American car. 


NASH _ The full-sized but economical 

Ambassador ‘600’, introduced 
last year, offers a restyled radiator assem- 
bly and a body construction said to be simi- 
lar to the “monocoque” principle used in 
building certain types of airplanes. The car 
also has coil springs on all wheels, and its 
front-wheel steering gear is of unusual de- 
sign. On the Nash Ambassador six and 
eight, twin ignition has given way to single 
spark plugs for each cylinder. While over- 
head valves are continued on these models, 
the engine heads are changed and an entire- 
ly new combustion chamber is said to in- 
crease power, cut fuel consumption, and 


SIMPLIFIED CONTROLS ADD NEW COMFORT AND CONVENIENCE 


At left, arrows point to floor pedal for foot 
operation of the Buick emergency brake, and 
to the dashboard trigger for releasing it. Next 
picture shows Hudson's three-button dash con- 
trol for selecting the desired transmission op- 
eration: conventional, with vacuum clutch, or 
with vacuum clutch plus semiautomatic trans- 
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eliminate pinging and knock even with non- 
premium gasolines. Radiator grille work 
that extends around the edges of the fenders 
is common to all new Nash lines. 


A heavier frame car- 
ries both the sixes and 
eights, and while the overall weight of the 
cars is increased, gasoline economy is said 
to be improved through the use of a higher- 
compression cylinder head. Long front fen- 
ders sweep back beyond the middle of the 
front doors on all models. Besides heavier 
radiator ornamentation, the outstanding 
front-end innovation is a “two-story” front 
bumper. This is actually an extra bumper, 
mounted on the tops of the bumper guards, 
but further reénforced against impacts by 
concealed steel mountings that extend well 
back and anchor on the chassis side rails 
The fully automatic Hydramatic transmis- 
sion with its hydraulic coupling is availa- 
ble on all models. It has undergone several 
minor improvements. Both front and rear 
seats are wider in every body style, with 
increased headroom for added comfort 
Body styles in sixes and eights are identical 


OLDSMOBILE 


mission. As a safety measure, Studebaker offers the 
finger control under the steering wheel for tuning 
your car radio. Just under the lever is another for 
fore-and-aft turn-indicator lights. Directly below 
note how the rear-fender sheet metal makes a 
smooth reverse curve to become part of Packard's 
rear quorter panel. The one-piece stamping not 
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PACKARD Styling of the Clipper, sur- 

prise Packard introduction 
last spring, has been adopted for many of 
the 1942 body types. These will include 
both six and eight-cylinder cars, with more 
traditional Packard lines retained on a 
few bodies. Distinguishing the Clipper styl- 
ing are front fenders which extend back into 
the middle of the doors. The curves at these 
points are so gradual as to blend without 
crease or molding into the door panels. A 
novel structural detail of the Clippers is to 
be found in the rear fenders as well. These 
are stamped in one piece and in the same 
operation with the rear quarter panel. Still 
available is the automatic clutch, which 
makes use of the clutch unnecessary for 
changing gears. Engine horsepower on the 
120 series is stepped up to 125, and cor- 


responding increases will be made in other 


models. As formerly, the Clipper design 
will continue to provide one of the lowest- 
to-the-ground cars on the market, while a 
double-drop-type chassis permits low roof 


without sacrifice in head room. 


TO MANY OF THIS YEAR’S CROP OF PASSENGER-CAR DESIGNS 


only saves time in manufacturing but, like so many 
engineering developments, results in a better-look- 
ing, more practical, and cheaper-to-build product. 
Last photograph illustrates the push button that re- 
leases the latch on the rear trunk lid of the Lincoln 
line of cars. After the button has been pressed, 
the lid, counterbclanced with springs, lifts easily 

















Plymouth A lower, heavier chassis 


carries the new Plymouth 
body closer to the ground for added stabil- 
ity on curves. By means of carburetor, 
valve, and manifold changes, engine horse- 
power is increased 10 percent, to 95. Heavy, 
broad fenders, long horizontal grille bars, 
ind deep bumpers add to the effect of the 
car's lowness. Underneath the bumper is 
in air scoop which forces more air into the 
radiator. The car's floor is level with the 
running boards instead of above them, and 
the doors completely conceal them when 
shut. The increased horsepower is said to 
have been gained without increasing engine 
a lower rear-axle 
3.9 to one. Less engine wear 
ind lower upkeep costs are listed as the 
consequent gains. More room is provided 
between the front seat and steering wheel. 
Both front doors have key-operated locks. 
Horns, wired through the ignition lock, will 
not blow ignition is turned on 


speed, making possible 


gear ratio of 


unless the 


Os 
PaDNTIAC In two lines—DeLuxe 
and Streamliner all 
Pontiac models are again available with 
either six or eight-cylinder engines. Steer- 
ing gear, transmission, and rear axle do not 
have to be lubricated for the life of the car. 
Wider front brake drums and shoes add to 
stopping efficiency through better distribu- 
tion of braking effort, while front and rear 
brakes are triple-sealed against moisture 
and dirt. A new copper-finished instrument 
panel and leather kick pads around the base 
of both front and rear seat are principal 
interior changes. Fenders carried back into 
the doors, greater use of horizontal lines, a 
wider radiator grille and bumpers, add to 
the appearance of car width, and bodies 
are three inches longer. Wax-soaked wood 
strips separate the rear spring leaves. 


110 


STUDEBAKER Another to add a hy- 

draulic coupling to 
its 1942 cars, Studebaker offers it as option- 
al equipment on its six-cylinder Commander 
and its eight-cylinder President lines. The 
Champion, a smaller six, is available with 
overdrive. The fluid coupling is combined 
with a semiautomatic transmission of the 
overdrive type, but has an automatic clutch 
which permits elimination of the clutch 
peda]. Pictured above is the President se- 
dan-coupe, available on the Commander as 
well. With a new, wider radiator grille and 
wider, lower hood, Studebaker offers great- 
ly restyled lines. A special series on the 
Commander and President chassis, called 
the Skyway model, has special streamlined 
styling. Planar, independent-front-wheel 
springing is continued. “This is somewhat 
similar to knee-action springing, except 
that a transverse leaf spring is used in place 
of two coil springs. All models are availa- 
ble with a hill-holder unit. 


Improved soundproofing of 
bodies, floors, and engine pan- 
new 
Willys Americars, which are one third 
lighter than the average of the four best- 
selling cars. New decorative molding 
changes the appearance of the radiator 
grille and hood, and all models are availa- 
ble with or without running boards in both 
the DeLuxe and the Speedway series. Ef- 
ficiency of the four-cylinder, 60-horsepower 
engine is improved by a newly designed 
heat-control mechanism in the manifold, 
which has a temperature adjustment. 


WILLYS 


els adds to the big-car “feel” of the 
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] A HANDY MAP HOLDER, as well as a holder 

for memos, salesmen's call lists, and other 
paper items, is provided by a spiral spring 
of the type sold for curtain rods fastened 
to the sunshade above the steering wheel, 
as shown. Hooks formed in each end of the 
spring permit it to be attached or removed 
quickly.—A.L.G. 


2 STRONGER DARNS AND MENDS are made on 

torn upholstery if the stitches are given a 
coat of model-airplane wing dope. If the 
mending thread should break some time 
later, the dope will keep the repair from un- 
raveling. Clear finger-nail polish or cellu- 
lose cement serves the same purpose.—S.R. 


3 EASIER REMOVAL OF WHEELS from heavy 

trucks is possible with the simple expe- 
dient shown below. Simply push a short- 
handled shovel or spade under the jacked- 
up wheel, remove lugs, and work the wheel 
free. It will drop into the shovel blade 
which acts as a skid on which to drag the 
wheel as the other hand steadies it.—W.F.B. 


4 GARAGE-DOOR STOPS that automatically 
snap up or down at a touch of the toe to 
allow doors to be closed or to hold them 
open against a wind, can be made cheaply 
from a pair of strap hinges and two short 
coil springs. Bend and mount one hinge on 
each door, as shown, and attach the springs 
under tension with screw eyes.—J.L.S. 


Drawings by 
STEWART ROUSE 
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GUS talks tire turkey! 


Rubber is a strategu material 
But it tikes very little 
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By MARTIN BUNN 


OF CLARK was busy and testy over the 
sending the Model Garage’s cus 
tomers their monthly accounts, and 
the mechanic, was out with the wrecker, 
Wilson was taking care of the gas 
a job he detests 


job of 


Bill 
so Gus 
pump 

He'd just sent a customer on his way with 
a full tank and was heading relievedly for 
the shop door when he was stopped by the 
excited honking of a horn. Turning, he saw 
the Miller sedan coming up the driveway in 
It stopped with an outraged shriek 
misused brakes and a 
Gus wince 


a hurry 
from its 
rubber that made 

Mrs. Miller, smiling brightly, stuck her 
marcelled head out of the window and, as 
is her way, immediately began to gush con- 
versation. “Oh, Mr. Wilson, I'm in such a 
Conference after conference! I've 
been at a meeting of the League 
all afternoon, arguing and that 
rifles be provided for us women, that 
we have military drill. Don't think 
that’s a good idea, Mr. Wilson?” 

Well, Gus started, it 
that <y 

“Of course you do! 
It would that 
didn't have submersive—I 
But 


squeal of 


rush! 
Defense 
pleading 
and 
you 


seems to me 


" Mrs 
way to 


Miller broke in 
anyone who 
subversive 
Wilson! 


seem 
mean 
uled, Mr 


ideas I was ove 


= 
wp 


—- 


lh 


half 


was 


measures 
it that I 
My tank's 


content with 
Now, what 
Oh, yes-—gasoline. 


Those who are 
contended. 
stopped for? 
empty 

Characteristically, Mrs. Miller had stopped 
her car in a position which put the filler of 
the gas tank a foot beyond the range of the 
pump hose. “If you'll just move forward a 
little Gus suggested. 

Oh, of course how stupid of me!’ Mrs. 
Miller released her brake, stepped hard on 
the accelerator, and jammed the brakes on 
again in a sudden maneuver which made her 
car leap forward six feet and stop like a 
startled jack rabbit. Then she stuck her 
head out of the window again and continued 
her conversation as Gus filled the tank. “I 
try so hard to save gas, but somehow I'm 
always running short on it. But what 
was it that I--oh, yes, of course. Tires. I 
heard an OPM man speak at a meeting 
yesterday, and he told us that before long 
rubber products are going to be almost im- 
possible to get. So I told Henry that we'd 
better buy a new set of tires right away 
He said to ask you what you thought about 
_ on 

Gus 


else 


made a circuit of the car as he ex- 
amined the tires. One rear appeared to have 
at least five pounds more air in it than the 
other, and both of them had numerous flat 
spots on their treads, the result of Mrs 
Miller's too-emphatic braking. Three of the 
four valve caps were missing. The outside 
wall of the right front was badly cracked 
from the hard knocks it had taken against 
curbs, and the treads of both fronts were 
worn in an uneven, scalloped pattern. The 


spare, which apparently never had been 


Mrs. Miller stepped hard on the acceler- 
ator and jammed on the brokes, making 
her car leap like a startled jack rabbit 
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Gus inflated all four of the car's tires 
to their proper pressure. Then he had 
Miller run the car onto the test rack 





used since it was bought, felt dry and brittle. 

“You need a new set of tires, all right,” 
Gus said. “But just new tires wouldn't do 
much good. Your front end is badly out of 
alignment, Mrs. Miller.” 

“You mean that my car should be put on 
that funny testing machine again? Why, 
you did that, and sent Henry a big bill, only 
last spring.” 

“Yes,” Gus said, “but wheel alignment is 
something like gasoline and tires—you use 
it up as you drive, and it has to be replaced. 
Unless your front end is straightened out 
your new tires soon will be as badly worn 
as the ones you have on now.” 

“Well,”’ Mrs. Miller decided, “I'll have to 
speak to Henry about it.”’ 

She kicked the starter, released her brake, 
and stepped on the gas so suddenly that the 
rear wheels spun, and the car shot down 
the driveway. 

George Knowles had driven up to the 
pump. He looked at Gus and shook his 
head. “That woman,” he said, “is a public 
menace. The gas and oil and rubber she 
wastes would keep a tank running. There 
ought to be a law!” 

Gus nodded. “The funny thing about it is 
that no one has better intentions than our 
friend Henry’s wife,” he said. 

Knowles snorted. “You know where 
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they've put a priority on good intentions— 
for paving material!” he said. “There ought 
to be a law!” 

Several of us dropped in at the Model 
Garage that evening. We sat around talk- 
ing about the shortage in rubber and how 
darned careful we'd all have to be of our 
tires as we watched Gus fussing with a 
wheel he'd taken off his own roadster. 
Finally some one asked him what he was 
doing. 

“I’m doing what you fellows are talking 
about,” he said, looking up with a grin. 
“Making my tires last longer.”’ 

“How ?”’ Doc Foley asked. 

“By balancing this wheel,”’ Gus told him. 
“As you see, it has a new tire. The tire 
happens to have a heavy spot in it and 
these two half-ounce weights I'm attaching 
to the rim opposite the heavy spot when 
properly spaced will balance the wheel ex- 
actly. Balancing the wheel will keep it from 
shimmying, the tire will run cooler and 
wear evenly, and I'll get longer service out 
of it. And because the balanced wheel won't 
pound the road the way an unbalanced one 
would, there'll be less vibration and my car 
will last longer.” 

Ez Zacharias shifted his cud of tobacco 
into his left cheek. “Shucks!” he said dis- 
paragingly. “That heavy spot that’s got 
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how much does it weigh?” 

“About an ounce,"’ Gus told him. “That 
doesn’t seem much, but one ounce out-of- 
balance at the rim generates a centrifugal 
force of 12 pounds at 60 miles an hour and 
of 21 pounds at 80 miles an hour—not that 
I'm fool enough ever to drive at 80. But 
even at 35 the radial force jerks the wheel 
up and down and sideways, and shimmy 
begins. That makes driving uncomfortable, 
and makes the tire wear unevenly and also 
wears the kingpin bushings and tie-rod 
ends unnecessarily. The radial force...” 

Ez growled. “Quit talkin’ like a college 
perfesser! I don't have to know nothin’ 
about radial forces to drive my R.F.D. 
route, and I ain't goin’ to start addlin’ my 
brains over a lot of such-like highbrow 
stuff. I jest want to know, in plain English, 
how I can make my tires last longer.” 

That's what we all want to know,” Doc 
Foley put in. eT 


you all het up 


“How about it, Gus? 

“Well, there are three ways of doing it,” 
Gus said, “and no one of them is of much 
use without the other two. By driving sen- 
sibly, by giving your tires a little attention 
before they start giving you trouble, and by 
keeping your bus in first-class mechanical 
condition.” 

“Just what do you mean by driving ‘sen- 
Doc asked. 

“I mean using your head to save your 
rubber,"’ Gus said. “A sensible driver doesn’t 
wreck the sidewalls of his tires by careless- 
ly scuffing them against the curb when he 
parks. He isn't so set on beating the other 
fellow on every get-away that he tramps 
on his gas so hard that his rear wheels spin. 
He doesn’t make cowboy stops at the ex- 
pense of wearing flat spots on his tire treads 
by making his wheels slide. He doesn't take 
sharp curves at high speed, he doesn't over- 
load his car, and he doesn't drive at sus- 
tained high speed unless he’s really in a 
heck of a hurry to get some place—which 
most of the speed demons you see on the 
roads aren't!” 

“Well,” George Knowles 
don't think that any of 
us here tonight are 
guilty of those ele 
mentary forms of fool- 
not often, 

3ut this at- 
you say we 


sibly’?” 


remarked, “I 


ishness 
anyway. 
tention 
should give our tires 
just what sort of at- 
tention do you mean? 
“Now I'll ask you 
one,”’ Gus came back 
at him. “How often do 
you have the pressure 
in your tires checked ?” plugs 
“How often? Why, 
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GUS SAYS: 


You'd laugh at me if | told you 


how many cars come in here with 
worn-out spark plugs. 
aren’t many parts 
so important to car economy. New 


soon pay for 


whenever I think they need checking,” 
Knowles said. 

“That isn't 
enough,” Gus told him. 
your tires checked once a week—whether 
or not you think they need it. Improper 
inflation is the most common cause of un- 
necessary tire wear. And by improper infla- 
tion I mean greater pressure or less pressure 
than is recommended by the makers of your 
car and tires. Underinflation causes unnec- 
essary wear on the sides of the treads, and 
overinflation causes excessive wear on the 
center of the treads. And you should make 
certain that your inflation is balanced 
that there isn’t a difference in the pressure 
in the two tires on the same axle. Unbal- 
anced inflation causes hard steering, undue 
tire wear, and waste of gasoline. 

“When you've got the correct pressure in 
your tires, help to keep it there by keeping 
the valve caps properly tightened down. 
They act as a seal for the air in the inner 
tubes, as well as keep the dirt out.” 

“I've been checkin’ up,” Ez Zacharias 
said. “I reckon I rate 100 percent on takin’ 
care of tires, Gus.” 

“You do, hey?” Gus said. 
your spare tire?” 

“TI ain't never had to use th’ one I've got 
on now, an’ I've traveled over 30,000 on my 
rubber!”’ Ez cackled. 

“Last time you had your car in here I 
noticed that your spare never had been 
used,”’ Gus said. “You're making a mistake, 
Ez. Your spare is deteriorating as fast ly- 
ing there in its compartment as it would be 
wearing out if you were giving it its fair 
share of use. What you're really doing, in 
the long run, is paying for five tires to get 
the mileage out of four.” 

Ez thought that over—and saw the light. 
“By cracky, I believe you're right!” he 
yelled. “First thing in th’ mornin’ I'll yank 
off a tire and put that spare to work!”’ 

“If you want to get the greatest possible 
mileage out of the five tires in a set,”’ Gus 
told him, “just substituting your spare for 
another tire isn’t 
enough. You should 
shift all your tires 
about every 4,000 
miies. Take off the 
right front—that’s the 
tire that gets the most 
scuffing——and put it in 
the spare compart- 
ment. Shift the left 
rear to the right front. 
Replace the left rear 
with the left front. 
Shift the right rear to 
the left front. (Con- 
tinued on page 218) 


often enough—or regularly 
“You should have 


“How about 


Yet there 


replacements 


themselves! 
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The second award in our $1,000 house-plan- 
ning contest, as announced last month, was 
won by Charles Richard Hogan, of Chicago, 
Ill. The complete set of plans he submitted 
is reproduced on the facing page, and the 
specifications are given on pages 149-151. 
An illustrated personality story about him 
appears on pages 152 and 153. 

The following analysis of his entry was 
prepared by Greville Rickard, A.I.A., archi- 
tectural consultant of POPULAR SCIENCE: 


HERE is considerable charm to Mr. Ho- 

gan’'s second-prize design—-the charm of 
simplicity and dignity, and of easy comfort 
both in layout and in exterior elevation. It 
does not reach out anxiously to cry for at- 
tention with forced originality, yet it is not 
without freshness of idea. Its wide corner 
boards and cornice help give it gracious in- 
dividuality. One will no more tire of this 
pattern than he will of the English lan- 
guage 

The plan fits a narrow lot and therefore 
is one that should meet the requirements of 
a large number of small families 


ECONOMY, 


cal 


HOUSE 


CONVENIENCE 


The east wall will be less attractive than 
the others due to lack of good windew align- 
ment. If all windows, for the sake of con- 
sistency, are to have shutters, the windows 
on the stairway should be moved to avoid 
having a shutter hanging over the corner 
board. The stone base on the bay will look 
heavier still on its diagonal projection. One 
wonders whether shingles might look as 
well. 

Let us now enter and look over our com- 
modious cellar. The owner's hobby of mak- 
ing furniture will be comfortably sustained 
with plenty of space and good light, as will 
also the operation of washing clothes. 

Going to the first floor, we find the orien- 
tation favorably worked out. There will be 
sunshine for breakfast and again for din- 
ner. The kitchen is ample and has good 
storage space and circulation. The very at- 
tractive nook is perhaps space-wasting, and 
half of it could give way to two closets. The 
living room lends itself to being divided into 
two activity spaces. The bay is a pleasant 
feature, as is also the porch at the opposite 

Continued on page 149 








ADVANTAGES OF HOUSE PLAN AS LISTED BY CONTESTANT 


. Orientation of rooms. 
. Cross ventilation in all main rooms. 


. Stock windows and doors have been used 
for economy. 


. Stock lumber lengths have been used with 
a minimum of waste. 


The vertical alignment of plumbing fixtures 
keeps cost down. 


| . Good circulation between rooms. 


also storage space in kitchen for good 
service. 


= 


| . Ease of communication and circulation: 


8. Doors and windows are spaced for room 
interest and furniture arrangement. 


. The study is isolated: from the rest of the 
house. 


. Economy of space in stair arrangement. 


. The use of stained shingles on a frame 
house keeps painting costs relatively low 
throughout the years. 


. This plan contains unusual features such 
as large dining nook, octagonal-shaped 
bathroom, and sliding doors in north bed- 
room closet. 
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Although greatly reduced in size, these are exact 
reproductions of Mr. Hogan's drawings. The house, 
29 square, is suitable for a comparatively narrow 
city lot. It contains 23,000 cubic feet. The cost of 
construction is estimated by Mr. Hogan at $6,200. 
Exterior, wood shingles; roof, asphalt shingles 




















Cutaway drawing of second 
floor as viewed from front 


The first floor with its large 
combination living-dining room 


Basement has a stoker-fed heater, 
laundry space, and home workshop 





end, while the walls have good space for 
furniture. The stairway is a bit crowded as 
to the first step up and the first step down. 

The upstairs is excellent. Important 
rooms have cross ventilation, good furniture 
space, and easy circulation, while closets 
are well arranged. The octagonal bathroom 


is luxurious, but a feature that can add to 
the joy of living. 

The specifications are surprisingly com- 
plete. They should not, however, be con- 
fused with the needed documentary type of 
specifications prepared by an architect, hav- 
ing protective legal status with a contract. 


SPECIFICATIONS 


IN SUBMITTING his plans, Mr. Hogan in- 
cluded a detailed outline of specifications 
covering the construction, decoration, and 
furnishings. This outline follows, exactly 
as he prepared it: 

House size —29'x29 
Cubage—-23,000 cu. ft. 
Cost of house— $6,200 
Plot size—60'x125 
Cost of plot-—$1,200 
Size of family—-Two adults, one child 
Income group $2,000 to $2,500 per 
year 


CONSTRUCTION 


FOUNDATION. Poured 
concrete foundation 8” 
thick. Membrane wa- 
terproofing. 4” drain 
tile around concrete 
wall. Vitrified tile 
sewers. 





Vos all 
Qs 

Wood sill, 2”x6”, bedded in mortar 
and anchored. Balloon framing, 2’’x4” 
studs, 16” O. C. (on centers), No. 1 Y. P. 
(yellow pine). 2”x4” fire stopping. Diagon- 
al exterior wall sheathing, 1”x6” D. & M. 
(dressed and matched), No. 1 Y. P. Lannon 
stone (limestone) bay, cement mortar. In- 
sulation, Johns-Manville 4” rock-wool batts. 
Samuel Cabot creosote-stained wood shin- 
gles. Roofing paper under shingles. Gold 
Bond perforated gypsum lath (walis and 
ceiling). Gold Bond plaster (walls and ceil- 
ing). Keene’s cement for bathroom (walls 
and ceiling). Wire lath in all corners. 


WALLS. 


FLOORS. Basement floor, 4” colored con- 
crete on cinder fill. First and second floor 
joists, 2”x10”, No. 1 Douglas fir. Attic floor 
joists, 2”x8”, No. 1 Douglas fir. Johns-Man- 
ville rock-wool batts between attic floor 
joists. 2x3” joist cross bridging. Subfloor- 
ing, first and second floor, 1”x6"”, D. & M., 
No. 1 Y. P. Flooring, first floor, 44” Douglas 
fir plywood. Flooring, second floor, oak 
(bathroom %” plywood). Steel beam sup- 
ports for first-floor joists. Steel Lally col- 
umns. Cement plaster ceiling over coal bin. 
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ROOF. Rafters, 2”x6”, No. 1 Douglas fir. 
Roof sheathing, 1”x6”", D. & M., No. 1 Y. P. 
Johns-Manville asphalt roof shingles. Roof 
felt under shingles. Bay window roof, 16- 
ounce copper. Galvanized-iron flashing. Gut- 
ters and leaders, 26-gauge galvanized iron. 


cement mortar. 
Terra-cotta flue 
black. Donley 
hardware. 
and 


CHIMNEY. Common brick, 
Fire-brick fireplace lining. 
lining. Cast concrete cap, 
fireplace damper and ash-pit 
Wood (birch) mantel; marble trim 
hearth. 


-— | Doors. Interior doors, 

birch Rezo flush doors. 
Door locks, butts, and 
handles, Payson. Exter- 
ior doors, white pine 
Storm doors, white pine. 
Screen door, bronze 
mesh, for kitchen and 
porch. Master door weath- 
erstripping. 








WINDOWS. Andersen wood casement and 
hardware. Andersen Narroline double-hung. 
Master Metal weatherstripping. Single- 


E’ 


tye ig 
ee 


White-pine wood storm 
Roller 
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strength glazing. 
sash. Window screens, bronze mesh. 
shades. Continued on page 
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STAIRS. Hall stairs: Oak treads, stained and 
varnished; birch risers, enameled ivory; bal- 
usters, birch, turned and enameled ivory; 
handrail, birch, stained and varnished. Base- 
ment stairs, yellow pine, closed risers. Out- 
side stairs, concrete. 


EXTERIOR WOOD TRIM. White-pine wood shut- 
ters. Wood fascia, 1" x 14” No. 1 W. P. Cor- 
ner boards, A, Super-Harbord plywood. 
Casing, white pine. 


wood 
and 


INTERIOR WOOD TRIM. Two-member 
base, in birch 3irch interior window 
door casings. Birch cornice in living room 
and hall. Wood clothes chute, kitchen cabi- 
built-in nook furniture, and living- 
book« ases 


nets, 


room 





PLUMBING. “Standard” bathroom and lava- 
tory fixtures. “Crane” laundry tubs. Stain- 
steel kitchen sink. Galvanized water 
pipes. Shower head to be located over tub. 
Cock for garden-hose connection. 


less 


HEATING. Fitzgibbons 
Directaire conditioner. 
Minneapolis - Honey- 
well heating controls. 
Schwitzer-Cummins 
bin-feed Stokol Stok- 
er. Burnham hot-wa- 
ter supply boiler, coal 
fired 3urnham = gal- 
hot-water tank Galvanized iron 
Uni-Flo register grilles. Majestic 
grade-line coal chute. Bituminous coal as 


fuel 


vanized 
ducts 


electric wiring, 
Underwriters’ specifications. Minneapolis- 
Honeywell heating controls. Lighting fix- 
tures to be standard and of designs appro- 
priate for the various rooms. Power outlet 
for stove. Rear-door buzzer. Front-door 
Closet-hinge switches. 


ELECTRICAL. Westinghouse 


chimes. 
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ELECTRICAL APPLIANCES. Frigidaire 
refrigerator. General Electric stove. 
Bendix washing machine. Hoover 
vacuum cleaner. Singer sewing ma- 
chine. Ironrite ironer. Thermador 
electric bathroom heater. Signal 
electric kitchen ventilating fan. 
R. C. A. radio-phonograph. Delta 
power tools. (Note in the basement 
plan that a specially large work- 
shop has been provided. ) 











EXTERIOR PAINTING. Eagle-Picher white lead 
and oil. All trim to be painted white. Corm- 
mon brick chimney painted white. Shingles 
to be predipped green. 


INTERIOR PAINTING. Pratt & Lambert spar 
varnish for floors. Sherwin-Williams paint 
for walls and ceilings. Benjamin Moore 
enamel for woodwork. For the color schemes 
of the various rooms, refer to the section on 
interior decoration below. 


MISCELLANEOUS. Hall-Mack medicine cabi- 
net and bathroom accessories. Wood flower 
boxes, white pine. Foot scraper. Built-in 
letter box. Front-door knocker. Removable 
screen for porch, bronze mesh. 4” concrete 
walks and porch floor. Ground terraced on 
south and west. 


INTERIOR DECORATION 


LIVING-DINING ROOM. Floor, green figured 
Wilton carpeting. Walls, cream wainscot to 
sill height; cream and green figured Imper- 
ial wall paper. Woodwork, cream enameled. 
Ceiling, cream flat paint. Furniture, 18th 
Century English (mahogany and _ satin- 
wood). Figured cotton and rayon draw dra- 
peries. Color scheme to be based upon using 
green as the main color, with reds, yellow, 
and gold as secondary colors. 


RECEPTION HALL. Floor, Armstrong linoleum, 
green and cream figures. Walls, green Mar- 
lite marbleized wainscot. Imperial wall pa- 
per, green ivy on cream ground. Ceiling, 
cream flat paint. Woodwork, cream enam- 
eled over a suitable undercoat. Stair carpet, 
flowered Wilton. 
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KITCHEN AND NOOK. Cabinets and wood- 
work, enameled white. Counter top and back 
splash, Armstrong maroon linoleum. Walls 
and ceiling, semigloss chartreuse paint. 
Floor, Armstrong linoleum, marbleized ma- 
roon field, solid gray border; 1” wide yellow 
inlay strip between field and border. Black 
rubber cove base. 


LAVATORY. Floor, black marbleized linoleum 
(Armstrong). Walls, gray and yellow Sani- 
tas covering. Ceiling walls and woodwork, 
cream enameled. Fixtures, yellow. 


SOUTH BEDROOM. Floor, oak, stained and 
varnished. Rug, blue figured Wilton. Walls, 
blue and gray striped Imperial wall paper. 
Woodwork, white enameled. Ceiling, white 
flat paint. Furniture, Sheraton mahogany. 
Color scheme: main color blue, with orange, 
brown, yellow, and gold. 


(For the life story of Mr. and 
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| 
23 
2¢ 











NORTH BEDROOM. Floor, oak, stained and 
varnished. Rug, rose quartz Wilton. Walls, 
pink pin-stripe Imperial wall paper. Wood- 
work, green tint, enameled. Ceiling, green 
tint, flat paint. Furniture, Louis XVI, 
French. Color scheme: main colors, pink 
and chartreuse. 


STUDY. Floor, oak, stained and varnished. 
Rug, dark green Wilton. Walls, mahogany 
Flexwood. Woodwork, birch, stained ma- 
hogany and varnished. Ceiling, buff flat 
paint. Furniture, the so-called ‘English 
lounge” style. Color scheme: forest green 
and cherry red. 


Floor, 

gray 

wall 
Fixtures, 


Armstrong linoleum, 
border. Walls, tur- 
covering. Ceiling, 
“Standard” in 


BATHROOM. 
rose-tone field, 
quoise linoleum 
warm, soft gray. 
rose tone 


Mrs. Hogan, turn to page 


Kitchen Spice Cabinet Hangs on the Wall 


BUILT to the specifications of a house- 
wife who could not find in the stores 
exactly the type of kitchen spice cabi- 
net she wanted, this design proved so 
satisfactory that three orders were immedi- 
ately received for others like it. Common 
1” pine of the No. 1 grade, dressed to 13/16”, 
is used for all parts except the door panels, 
shelves, and back, which are fir plywood. 
Make the sides first, then the vertical pieces, 
followed by the shelves. It is best to reén- 
force the rabbet joints with screws set in 
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The cabinet provides 
storage space for tea, 
coffee, 

salad oil, 


salt, 
spices 


sugar, 
and 
about 1/16” and plugged. The doors are 
constructed with open mortise-and-tenon 
joints. Leave about 1/16” play in each di- 
rection for the coor panels in their grooves 
and do not fasten them. The top beading 
was applied with a hand beader, but it can 
be left off without noticeably altering the 
appearance.— HAROLD G. PETERSON, 














Hogan's skill as 
a designer and 
craftsman may be 
judged by these 
three pieces of 
furniture, which 
he built in his 
home workshop. 
The flower painting 
also is his work 





Seeond-/rize Winner 


BUILDS FURNITURE AS A HOBBY 


HARLES RICHARD HOGAN, winner 
’ of the second prize in the POPULAR 
SCIENCE home-planning contest, is a 27-year- 
old draftsman of Chicago, Ill. His spare- 
time hobby is designing furniture. Every 
room in his prize-winning home was worked 
out to utilize original pieces of furniture he 
has designed. Some of these he has already 
built in his basement workshop—a dining- 

room table, six dining 

wu ue % f chairs, bookcases, a 

——~ ih “a 4 4% sofa, a hall chair, and 

> i several living-room 
chairs. 

Before the contest 
started, Hogan had 
filed away more than 
fifty sketches of ar- 
chitectural details of 
a house he hoped to 
build some day. Work- 
ing on his plans eve- 
nings from 6 p.m, un- 


til midnight, he spent more than 100 hours 
on his submitted design. The hardest part 
of completing the plans proved to be the 
stairways. Every detail, down to the last 
screw and hinge, was worked out with the 
aid of catalogues from leading hardware 
and building-material concerns. His wife 
aided by typing the final specifications and 
working with him on the details of the 
various rooms. 

Ever since he was a small boy, Hogan 
has been interested in buildings. His father 
was a contractor, and each summer the boy 
designed and constructed a variety of back- 
yard play sheds from odds and ends. He 
built and tore down as many as twelve 
sheds in a single summer. 

Before he learned to write, Hogan was 
able to draw excellent pictures, and today 
he does outstanding work in water colors 
and oils. In high school, he took all the 
mechanical-drawing courses he could get. 
Graduating in the midst of the depression, 
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he worked for a time as a carpenter, then 
got a job on an automobile assembly line, 
and finally obtained his present position as 
draftsman with a Chicago concern which 
builds and leases factories. 

Two years ago, a friend asked him to 
help design a home he wanted to build in a 
suburb of Chicagc. Hogan worked out the 


details for a $9,000 Cape Cod type house 


Winner 


which already has been erect- 
ed in Oaklawn. His ambi- 
tion is to become an interior 
decorator and furniture de- 


Mrs. Hogan helped in planning the color schemes 
of the various rooms and also typed the detailed 
specifications. The young couple have no children 


An artist in wood, Hogan lavishes such skill on 
his furniture that he produces “museum” pieces. 
His ambition is to become a furniture designer 
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signer. Ever since he was in high school 
and used to carry a tapeline in his pocket 
to department stores to measure the dimen- 
sions of chairs and sofas that caught his 
eye—Hogan has been making furniture of 
his own. He has a variety of machine tools 
in his home workshop—circular saw, lathe, 
scroll saw, jointer, shaper, and drill press. 
At present Hogan has his eye on a small 
home in Chicago, which he 
plans to remodel. It is for 
this purpose that he intends 
to use his prize money. 


Hogan takes time off from his workbench to help 
with the dinner dishes. He has had a variety of 
mechanical jobs, but is now engaged in drafting 


Architecture fascinates Hogan, and he has de- 
signed many houses just for fun. This is one that 
was actually built by a friend in Oaklawn, Ill. 








ITS MOLDED PLASTIC LENS reflecting light, this 
permanent driveway marker is visible for a 
quarter mile. The numbered panel, which 
can be read at a distance, is available in 
duplicate if the marker is to be seen from 
two sides. The metal standard is equipped 
with two spreading anchors, which lie flat 
when the post is being driven into the 
ground, but work their way outward at an 
upward pull. The panel is warpproof and 
the lens holder plated against weather. They 
are bolted to the standard after it has been 
put in place 


REPAIRING AWNINGS AT HOME is a quick job 
with this canvas repair kit. A roll of coated 
canvas and a can of liquid cement are pro- 
vided. To repair a rent is similar to repair- 
ing an inner tube with cold patches: simply 
cut off a section of the roll of the size neces- 
sary to cover the torn spot, apply cement, 
and press firmly into place. In addition to 
awnings, repair work may be done on tents, 
tarpaulins, truck covers, duffel bags, hunt- 
ing coats, and a variety of other articles 
made of canvas or a similar fabric The 
patching roll in the kit is available in any 
of three colors—-white, khaki, or green—-to 
match common varieties of canvas 


BIRDS ARE KEPT FROM ROOSTING on houses and 
larger buildings, and the resultant defacing 
of walls is done away with, by the use of 
these bird repellers. They consist of a thin 
strip of brass to which are attached numer- 
ous fine-gauge brass wires, staggered at 
angles and designed to give the birds no 
place to light between them. They are in- 
Stalled in a row on ledges, architraves, or 
other places where roosting is likely, or in 
two or more rows where a wide ledge makes 
it necessary. Since they are all brass, they 
will not corrode and cause rust stains, and 
they are inconspicuous from the ground. It 
is said that they do not injure birds, merely 
discourage them, and therefore conflict with 
no local laws. 
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PAINTBRUSHES ARE ALWAYS CLEAN if kept in 
this procrastination-proof device placed on 
the market recently by one of the large 
paint companies. Called a brush keeper, it 
holds the used brush suspended in turpen- 
tine, or, better still, a solution of turpentine 
and 10 percent linseed oil. The handle fits 
through a rubber grip in the top of the con- 
tainer, which snaps tight to seal the con- 
tents against evaporation. The turpentine 
solution loosens particles of paint from the 
bristles, and they drop away free to the 
bottom. The messy task of cleaning and 
the tendency to put it off are eliminated, 
and the brush is fresh the next time it is 
needed. 


TILE, METALLIC, AND MARBLE EFFECTS, as well as 
matched-grain wood designs and factory- 
painted panels, can be obtained with this 
fiber wall board. It is available in 33 fin- 
ishes and in sizes up to 4’ by 12’. No special 
tools are required for installation; the board 
may be sawed or cut with a knife, and it 
may be placed over old walls or ceilings 
without the necessity of removing the plas- 
ter. Cementing is recommended, but nails 
may be used. The board may also be placed 
over gypsum, wood, concrete, or wall paper, 
but wall paper should be scored to assure a 
good bond with the adhesive. 


CLEARING SLUGGISH DRAINS without chemicals 
is possible with this rubber tube and its 
cone-shaped end, ridged to fit snugly into 
any size washbasin or sink drain. The de- 
vice steps up water pressure by concentrat- 
ing the flow at the mouth of the drainpipe. 
Usually running cold water through it fora 
few minutes will clean the average drain, 
but if it should still prove sluggish, hot wa- 
ter may be used instead. 


PREVENTING LEAVES FROM CLOGGING rain 
spouts is accomplished effectively with a 
new type of trough shield fitted with fingers 
that cause the leaves to be washed up and 
out of the gutter. Rain water flows under 
the leaves, floating them up 
the inclined fingers. If some 
should happen not to be 
washed over the edge, they 
would become stranded on the 
horizontal bars forming the 
upper part of the shield, where 
they would be kept from be- 
coming a water-soaked dam in 
the flow of the water. The new 
Shields are made to fit either 
gutter-type troughs or the 
half-round eaves type. 
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Where heat escapes from the average house. The figures represent percentages of the total heat loss 


How to Cut Fuel Bills 
by Keducing Heat Losses 


By CARL T. SIGMAN 
AND WILLIAM J. WARD, JR. 


ades ago, western Pennsylvania had so 
that 
found it cheaper to let street lights burn all 
day than to hire men to turn them off each 
Today the situation is very dif- 


trem, the gaslight era, only a few dec- 


much natural gas communities there 


morning. 
ferent. Not only are all fuels expensive, 
and likely to become more so, but a shortage 
of fuel oil is indicated. Such a shortage 
may bring an increase in the price of coal 
and coke as well as oil. Faced with this 
possibility, what can the home owner do to 


156 


> 


keep his fuel bills down to the minimum 

His first step may well be to clean out the 
furnace, adjust the oil burner, check the 
operating economy of his stoker, and take 
whatever other steps are necessary to see 
that the heating system is functioning at 
maximum efficiency. But this is far from 
all, and by no means the most important 
thing, that he can do. The next great step 
is to reduce heat losses, to keep warmth that 
represents a real dollar-and-cents value in 
the house, where it belongs. 

It's extravagant to try to heat all out- 
doors. The installation of good weather- 
stripping, storm windows and doors, and 
heat insulation makes for a more comforta- 
ble, draft-free house, warmer in winter and 
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WHAT YOU CAN SAVE 


Noi 


Approximate additional fuel resulting 
plication of 


stripped house 


savings 


various heat-loss preventives 


N 


Approximate fuel savings effected by various heat-loss 
preventives applied to a house originally not protected 


from ap 
to a weather 





losses is repaid in fuel savings, it 
would be hard to make a better 
investment in home improve- 
ment at any time, and especial- 
ly at present. Furthermore, low- 
interest loans can still be 
tained from the FHA for this 
purpose. 

From the home owner's 
standpoint, the question is not 
so much whether to invest in 
storm windows, weatherstrip- 
ping, and insulation, but which 
of these improvements will save 
most fuel for the money invest- 
ed. Although a certain installa- 
tion may save you 30 percent in 
fuel, it does not follow that 


ob- 











strangely enough—cooler in summer. It 
may lengthen the life of the heating system, 
or permit the use of a smaller system than 
would otherwise be necessary. Should you 
ever wish to dispose of your property, good 
insulation will prove a strong selling point 


Because money spent to eliminate heat 
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spending twice as much for heat 
insulation will save you 60 per- 
The accompanying chart, “What You 
which was prepared by the Na- 
tional Bureau of Standards, shows the aver- 
age savings you should realize from various 
methods of eliminating heat losses. It 
should be understood that these figures ap- 
ply to complete installations in 


cent. 
Can Save,” 


each case, 











and cannot be accepted for partial ones. 

Figure 1 illustrates graphically how and 
where part of your heating dollar is lost. 
The average percentages given were cal- 
culated by the American Society of Heating 
and Ventilating Engineers after tests on 
400 houses, of which 100 were weather- 
stripped and a few insulated. 

Two factors must be considered in pre- 
venting loss of heat: first, the infiltration 
of cold air through cracks or other open- 
ings; second, the transmission of heat 
through walls, windows, roofs, and so forth. 
Heat transmission may occur through ra- 
diation, convection, and conduction, and in- 
creases in direct proportion to the difference 


a 


A 
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th 
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between the temperature outdoors and that 
inside the house. 

Less obvious but equally important is the 
enormous increase in heat loss that comes 
with rising wind velocity—a factor not al- 
ways considered by the layman. Paul D. 
Close, of the A.S.H.V.E., measured in- 
filtration and transmission losses in a room 
15’ by 20’ having two unlocked 3’ by 5’ win- 
dows without weatherstripping. A diagram 
of the test room is shown in Fig. 2. Meas- 
urements were made at various wind veloc- 
ities, from zero to 30 m.p.h., and at tem- 
perature differences between indoor and 
outdoor air of from 20 to 100 deg. F. The 
results were remarkable, and go far to 
prove the case for weatherstripping, storm 
windows, and caulking. 

To maintain the temperature 
room at 70 deg., it was found, for example, 
that almost as much additional heat would 
be required during a 30 m.p.h. wind, with 
the outside temperature at 20 deg. above 
zero, as would be necessary when there was 
no wind and the temperature had fallen to 
20 deg. below—a drop of 40 deg. The extra 
heat needed at 10 deg. above, with a wind 
velocity of only 25 m.p.h., almost equaled 
that required for a temperature of 30 deg. 
below when there was no wind. Had the 
room been without windows, losses due to 
wind would have been almost nil. 

Weatherstripping serves mainly to mini- 
mize infiltration of cold air, and may be 
applied or integral, the latter type fitting 
into the window frame itself as shown in 
Fig. 3. Such weatherstripping is more ef- 
fective than the applied variety (Fig. 4), 


inside the 
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OUTSIDE $TORM SASH 
WITH 


SASH WITH REGULAR 


REPLACEABLE SCREEN 


but is also more expensive and cannot 
readily be installed by the average home 
However, most types of integral 
well worth their cost, and 
infiltration from 50 to 80 


owner. 
stripping 
should cut 
percent. 
Unfortunately, weather-tight 
bring a new problem of condensation. Mois- 
ture in the inside air may condense on them 
in sufficient quantity to drip on the sills 
or form frost on the glass in severely cold 
weather. Storm is almost essential 
with tight weatherstripping. The double 
panes will greatly reduce condensation ex- 
cept at extremely low temperatures. The 
chief function of storm sash, however, is to 
reduce heat losses by transmission. Dead 
air between the inner and outer panes acts 
effective insulation against conduc 


are 
down 


windows 


sash 


as an 
tion. 

Many home owners fcel that storm win- 
dows are necessary only in the north and 


west walls of the house. Worth while as 
such a limited installation is, storm 
for the south and east windows will pay for 
itself, as will weatherstripping For 
every cubic foot of cold air entering a house 
on the windward side, an equal amount 
must be expelled elsewhere. If the loss of 
such heated air is prevented by weather- 
stripping or storm sash on the leeward side, 
the entrance of cold air on the windward 
side is prevented to an equal degree. More- 
over, winter winds may shift about sud- 
denly and to a surprising degree. 


sash 


also. 
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Some type of storm door or vestibule 
should also be installed to reduce heat losses 
at! these points, for although doors do not 
transmit heat as readily as do windows, 
th are opened much more frequently. 
One such door is shown in Fig. 5. Figures 
6 and 7 illustrate integral and applied 
weatherstripping for doors. There are a 
number of excellent variations of these two 
types on the market. 

Figure 8 shows an interesting 
storm sash that is also available 
ments. The glass may be removed and re- 
placed with screen inserts during the sum- 
mer months. In the windows, ventilating 
louvers are fitted with a slide on the indoor 
side so that they may be opened or closed. 

The type of storm sash for use in double- 
hung windows and inswinging casements 
shown in Fig. 9 is so well known it hardly 
requires description. Such storm windows 
can now be obtained with the same ar- 
rangement of panes as the interior windows, 
and therefore conform to the _ individual 
house better than was once the case. It is 
also possible to obtain packaged windows, 
which include not only the inside sash, but 
prefitted storm sash and screens as well. 

An efficient type of winter sash is that 
shown in Fig. 10. It consists of single glass 
panes set into metal frames and fastened 
by means of thumbscrews that enter tapped 
inserts in the conventional sash of double- 
hung windows. The storm panes, as may 
be seen, fasten to the outside of the upper 
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sash and to the inside of the lower sash. 
They can be fitted flush by rabbeting the 
frames. This type of storm window is also 
made for steel or wood casements with 
sliding ventilators where required. Rubber 
gaskets render such sash waterproof and 
air-tight. They may be left in place sum- 
mer and winter. 

In a new type of storm sash the bottom 
row of lights swings inward to form an ad- 
justable ventilator, permitting the entrance 
of fresh air without drafts (Fig. 11). 

Instead of conventional storm windows, 
you can install window fitted with 
double panes (Fig. 12). eliminates 


sash 


This 


putting up and taking down storm windows 


each season. 

Outswinging casements present a prob- 
lem somewhat different from the others just 
discussed. They require inside storm win- 
dows fastened with clips to the window 
frame rather than the sash, and with rubber 
gaskets around them to seal in the insu- 
lating dead-air space (Fig. 13). Such storm 
sash also may be had with ventilators, as 
shown. 

Not to be overlooked is infiltration of cold 
air through cracks arourd doors and win- 
Compounds for caulking such cracks 
are available in white and colors. The work 
is usually done with a suitable “gun.” Pack 
large openings with oakum or even crumpled 
paper before caulking. 

Even window shades can 
losses! The Window Shade 
conducted a series of experiments, 


dows. 


reduce heat 
Institute has 
in con- 




















junction with the Armour Institute, of Chi- 
cago, Ill, in which it was found that two 
shades at each window have considerable 
insulating value. Reversing the roller of 
one shade as shown in Fig. 14 creates a 1” 
thick dead-air space between the shades. 
Closed Venetian blinds also have insulat- 
ing qualities. 

Tests conducted at an experimental three- 
story frame residence of the University of 
Illinois at Urbana, Ill, are especially en- 
lightening. The house was heated by a 
warm-air furnace through a forced-air sys- 
tem, and the furnace was fired by an under- 
feed coal stoker. 

Measurements were made, over a period 
of years, of heat losses, fuel consumption, 
room temperatures, flue gas temperatures, 
The house was at first uninsu- 
had only ordinary windows. 
Identical measurements were then made 
with storm sash but without insulation, 
later on with insulation but without storm 
sash, and finally with both installations. 
The results of these experiments, conducted 
and published by A. P. Kratz and S. Konzo, 
led to the following conclusions: 

Good insulation resulted in an actual fuel 
saving of 30 per cent. The installation of 
storm windows afforded an additional sav- 
ing of 15 percent in fuel consumption. Ap- 
parently more benefit was derived from in- 
sulating the second and third stories than 
from insulating the first. With indoor and 
outdoor temperatures different by 80 deg., 
the temperature of the inside surfaces of 
exposed walls was about 11 deg. higher 
after the house had been insulated. 

The furnace used in the test residence 


and so on. 
lated and 
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had sufficient capacity to heat the uninsu- 
lated house when the outdoor temperature 
was as low as —10 deg. F. The amount of 
coal necessary to do so, burned in the same 
heating plant after insulation had been in- 
stalled, would have been enough to keep the 
house equally comfortable with the out- 
door temperature at about 44 deg. 

To the home owner, insulation means suf- 
ficient reserve heating power to provide for 
extraordinarily low temperatures. To the 
home builder, it can mean money saved on 
the initial cost of the heating system, which 
can be smaller than would be permissible 
if the house were uninsulated. 

Even partial insulation is worth while. 
Perhaps the most effective installation is 
between the second-floor ceiling joists ( Fig. 
16), if the attic is an open one. You can 
use a loose type of insulating material 
that is blown in under pressure, or you can 
lay insulation batts or blankets. If the attic 
is floored, it may be best to nail batts or 
blankets between the rafters. Instead of 
this, or, better still, in addition to it, any 
of several types of good insulating wall 
boards may be nailed to the rafters. Their 
effectiveness is usually in direct propor- 
tion to their thickness. 

A third effective installation is between 
the vertical studs. The material can be 
blown in under air pressure through tem- 
porary holes made just below the eaves of 
the house. However, one disadvantage of 
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Fig. 16. ATTIC AND WALL INSULATION 


insulation blown into walls is that it may 
absorb moisture in cold weather. Because 
moisture seeps through lath and plaster, 
insulation batts and blankets are today 
protected by the use of asphalt-base water- 
proof paper. During the summer, unless 
the house was built with waterproof paper 
over the sheathing, moisture may enter 
from the more humid air outdoors. Water- 
proof building paper between the lath and 
the insulation reduces moisture absorption 
greatly. If such paper cannot be used, some 
provision should be made for ventilating 
the space between the studs. 

Figure 17 illustrates a very satisfactory 
installation of blanket insulation protected 
on both sides with waterproof paper and 
nailed between the studs in such a way as 
to leave dead air spaces between the lath 
and the insulation and between the sheath- 
ing and the insulation. 

Probably the most popular type of in- 
sulating material is rock wool, which is 
made by melting a high-silica limestone at 
about 3,000 deg. F. and blowing it with 
steam into a fibrous material that consists 
90 percent of dead-air cells. Besides this, 
mica pellets, balsam wool, and other fibrous 
materials, chemically treated to make them 
fire-, vermin-, and termiteproof, are often 
used, as well as a blanket type of insula- 
tion made of Zostera marina, a marine 
plant. 

The home owner may well consider also 
the advantages of 
the reflective types 
of insulation such as 
shown in Fig. 15. 
These consist of thin 
sheets of aluminum, 
copper, or iron that, 
when nailed between 
studs or rafters, re- 
flect 95 percent of 
radiant heat. Sum- 
mer heat is reflected 
away from the house, 
and winter heat back 
into the house. 

The layman is not 
likely to go far 
astray in the instal- 
lation of storm sash 
or weatherstripping, 
but he would do well 
to get expert advice 
before purchasing 
insulation. Although 
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all types have merit, 
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it pays to obtain 
qualified help in se- 
lecting the best in- 
Stallation for any 








particular dwelling. 
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Modern Styling for a 


Author of The Book of Furniture and Decoration 


IS very own room must be many things 
4 to a small boy—a place to sleep, study, 
and play as well as a repository for his 
personal treasures. This carefully studied 
design provides ample desk space near the 
window, where full advantage can be taken 
of natural light. The cleared space near the 
window is also there purposely for games 
and play. Storage space for clothing, game 
equipment, and other articles can be pro- 
vided on the opposite side of the room in the 
form of a and.a large chest of 
drawers. 

The design can be modified as necessary 
to suit room proportions by changing the 
dimensions of the desk and bookcase, or by 
rearrangement of the various units. Con- 


closet 


struction can be kept simple by the use of 
plain pine boards and plywood panels, but 
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the modern style of the pieces is also well 
adapted to a more elaborate treatment. 
In the original room the woodwork con- 
sisted of natural oak panels rubbed with 
white pigment. Blue plastic was used for 
the desk top, the bed cover being of a 
matching blue. The floor was given a spat- 
ter-dash paint finish of burnt sienna over 
a blue ground. Walls were painted a 
creamy white. 

For the bed unit, a box spring and match- 
ing innerspring mattress may be mounted 
on a studio-couch type base having gliders 
affixed to the feet. The long wall panel 
protects the wall paper or paint. Bedding 
may be stored in the head panel unit, which 
is built out flush with the bookcase. Where 
the radiator is under the window, the front 
of this bedding box may be carried across 
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it. Cut slots in the panel to permit air 
circulation past the heating surface. 

3y building the desk top so that it tapers 
in width toward the window, about 4” in 4’, 
you can make full use of both light and 
space. The drawers are set at the same 
angle to avoid scraping the wall when 
drawn out. All the drawer fronts are al- 
lowed to project about 4” to form a distinct 
secondary surface, A more detailed discus- 


Section A 








sion of the desk, which also may be built 
as an individual piece, will be found on the 
following page. 

The hanging bookshelf is placed in the 
corner above the desk. A tubular lamp and 
suitable shade may be affixed to its under- 
surface to provide light for reading and 
study after dark.. For a neat appearance, 
all mounting brackets and screws should 
be well concealed. 
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Corner-Desk 


F IT IS redesigned somewhat, the desk 
| shown in the plans for a boy’s room on 
the preceding pages makes a fine piece for 
the modern living room or office. 

For use in a left-hand corner, the shape 
and the location of the parts should be 
reversed accordingly. A very practical book- 
case supports the open end of this altered 
version, and the width of the drawer case 
has been reduced slightly to compensate for 
this addition. 

All parts may be of %” fir plywood ex- 
cept those on which the edges are promi- 
nent, which should be of solid stock. Fir 
plywood can be beautifully finished in a 
number of ways P.S.M., June ‘41, 
p. 146). A more conventional wax or var- 
nish finish on hardwood is, of course, equal- 
ly appropriate 

The edges of the bookcase uprights and 


(see 
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Construction 


the front of the drawer case are flush with 
the 1',” thick apron around the front and 
left side. Let the top overhang 1” at the 
back and '.” on the other three sides. 

Although built in at an angle as shown, 
the drawer case itself is square, and at 
precisely 90 deg. with the front edge of the 
desk. A panel of ',” plywood may be rab- 
beted in at the right end if desired. The 
drawers should project uniformly to form 
a distinct panel surface. They are grooved 
for guide strips fastened to the sides of 
the drawer case. 

An enamel finish also may be used on the 
desk, and the top covered with artificial 
leather to harmonize with certain types of 
interiors. 

Make the auxiliary wall shelf of the 
same stock if possible, and hang it with the 
lower edge 12” or more above the desk top. 
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These drawings and the illustra- 
tion on the facing page are by 
Joseph Aronson. Ample knee space 
and a_— generously-proportioned 
top are provided in this design 
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WHAT YOU CAN DO WITH A 


Power Jointer 


PART TWO BY EDWIN M. LOVE 











Surfacing is an important jointer 
operation. Push blocks are useful 
in working thin stock. Note the 
blade guard in photograph above 


ESIDES the basic opera- 
B tions of jointing, squaring, 
beveling, and rabbeting de- 
scribed in “Modern Jointers 
Take the Drudgery Out of 
Planing” (see P.S.M., Oct.’41, 
p.158), a power jointer will do 
surfacing, chamfering, taper- 
ing, recessing, and tenoning 
with speed and accuracy. 


How is surfacing done? 


LTHOUGH a better finish 
A is possible on work that 
is no wider than the cutter 
head, stock of greater width also can be 
surfaced, If the work is narrow and already 
flat, pass it over the cutters for a light cut 
with the grain, transferring the pressure to 
the rear table as soon as possible. If the 
stock is less than 2” thick, use a push block 
or “mitten,” such as shown in Fig. 1, in each 
hand. A long, narrow board can be pushed 
by hand until the nearer end is on the table, 
when the push block should be 


used 
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HOLD BOARD AT TWO PC 
TOUCHING TABLE 
?w~ i 





3oards wider than the cutter head are 
surfaced with successive cuts. It is rather 
difficult to avoid ridges where the cuts over- 
lap, but with care these defects can be kept 
to a minimum. This operation affords a 
quick way to smooth rough lumber prelim- 
inary to hand planing. 

If a short board is “in wind,” or twisted, 
hold down the corners that touch the jointer 
table to prevent rocking until they have 
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FIG. 2 
Slop-Chamforung Corncrs of Post 


RAIGHTEDGE 


Start of recessing cut. Work is placed against stop block 
on front table and gradually lowered over the cutter head 


FiG.3 


Recessing Edge of Board 


In recessing an edge, both tables are 
lowered. Stop blocks are used to limit the 
length of the cut as may be required 


been worked down (Fig. 1). When 
this side is surfaced, gauge the 
desired thickness of the finished 
piece from it. Any taper or thick 
parts are then worked down with 
extra cuts, and the piece brought 
to size with a final full-length cut. 
Obviously, however, long boards 
cannot be straightened in this way, 
as their thickness would be too 
much reduced. 


What is chamfering? 


HAMFERING is beveling off the cor- 
C ner or arris formed by two adjacent 
sides of a board. The fence is usually tilted 
45 deg., and the piece is worked against it, 


as in jointing (Fig. 2). When several 
chamfers are to be made, all of the same 
width but too deep to allow of finishing 
each with one cut, make the same number 
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The stock is held firmly against the fence and advanced 
until it strikes the rear block. Note the recessed edge 


of passes over the cutter head for each. 
When laying out chamfers, use a pencil in- 
stead of a metal gauge point, to avoid 
scratching the wood. 
How is a stop chamfer cut? 
LAMP a block to the rear table, the 
fence, or the fence extension (Fig. 2), 


sv that it will stop the work when the cham- 
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FIG NEz topa- demain. 


To form a stop rabbet, pass the work 
along the rabbeting ledge with stop 
blocks in position as required. At 
right, tapers are made by starting 
cut with end of work on reer table. 
The block shown prevents kick backs 


Long tapers are planed by starting successive cuts of equal 
depth at predetermined points along the work, as shown above 


fer has been cut as far as desired. If the 
chamfer is not to extend to either end of 
the board, the operation is the same as for 
making a edge, except that the 
fence is tilted 


recessed 


What is the procedure for 
recessing an edge? 


that the cutter head 
distance equal to 


OTH front and rear jointer tables must 
be lowered so 
projects al them for a 
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the depth of the desired recess. 
This adjustment is easily made 
with a straightedge notched in 
the center to clear the knives 
(Fig. 3). Lower the front table, 
then bring the rear table to the 
same level by sighting against a 
straightedge laid across both. 
Clamp a stop block on the front 
table or to the fence, and another 
on the rear table or to the fence, 
so that the travel of the work is 
limited to produce the desired re- 
cess. To start the cut, hold the 
nearer end of the work against 
the stop on the front table and 
slowly lower the other’ end 
against the whirling cutter head. 
The work is, of course, simulta- 
neously pressed against the fence. 
Slide it forward slowly until it 
touches the other stop. If rough- 
ness on the finishing end is ob- 
jectionable, stop the cut before 
the end is reached and turn the 
piece around, completing the re- 
cess with a second cut. If the un- 
recessed portions are unequal, the 
stop block on the front table must be shifted. 


Is this method used for stop rabbeting? 

Yen The stop blocks are used together 
with the rabbeting ledge (Fig. 4). 

How is tapering done? 

of the work is 


as when 
If the 


N TAPERING, one end 
planed narrower than the other, 
making some types of table legs. 
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work is shorter than the front jointer table, 
drop the front table the amount of the taper, 
rest one end of the work on the rear table 
at the point where the taper is to start, and 
clamp a stop block to the front table to 
prevent the knives from kicking the stock 
backwards. Push the piece forward against 
the revolving cutters, keeping the nearer 
end down on the front table, and a smooth 
taper will result. If the taper is to be 
stopped short of the end to form a spade 
foot, use a stop block on the rear table. 
The jointer knives tend to dig in a little at 
the start of the taper, but a few strokes 
with a hand plane will eliminate any rough- 
ness at that point. 

If the work is longer than the table ( Fig. 
5), mark it off into equal parts somewhat 
shorter than the front table, and lower the 
latter a fraction of the total taper corre- 
sponding to the number of divisions marked 
on the work. If, for example, there are four 
divisions, the table is lowered only one 
fourth as much as the taper desired. Make 
successive cuts, centering one division mark 
over the cutter head for each. The last cut 
is made the full length of the work. 

When planing short tapers, it is most 
convenient to pull the work over the cut- 
ters while supporting the free end above the 
rear table with a suitable block or shim. 
This also is shown in Fig. 5. If the block is 
lightly bradded to the work the taper will 
be straight; if the block is clamped to the 
table, the taper will be slightly rounded. 


What is the procedure for tenoning? 


HE end of the work is rabbeted on one 
or both faces to the required depth, after 
test cuts have been made to check the ad- 
justments. The end must bear firmly against 
the fence, as in Fig. 6, and the bottom face 
should be held down flat on the rabbeting 
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ledge. A push block somewhat wider than 
the length of the desired tenon must be used 
to prevent splintering the rear edge of the 
work. If the jointer knives are dull, or if 
their ends project irregularly because of 
improper setting or sharpening, the tenon 
shoulders are likely to be splintered. For 
this reason, it is often wise to saw the 
shoulders, and use the jointer only to bring 
the tenon down to the required thickness. 

Round tenons are easily cut on the ends of 
round stock, such as doweling, with the aid 
off a notched fence clamped to the rabbet- 
ing ledge. This is probably the best possible 
way to do this operation quickly. Lay the 
piece in the notch, and push it against the 
cutter head, parallel to the knives, until it 
touches the end of the notch (Fig. 6). Then 
turn the work slowly in the same direction 
as that in which the cutter head runs. 


Can square stock be planed to an 
octagonal shape? 


ES. This operation is useful not only in 
Vues table legs and other such parts, 
but also for dressing stock preparatory to 
turning it. The only additional equipment 
required is an auxiliary table, which the 
craftsman can readily make on the circular 
saw. A length of 2” by 4” stock is bevel- 
sawed at an angle of 45 deg. to form a 
V-shaped channel along its length. The 
sides of this channel should be at 90 deg. 
On the opposite face, at the center of the 
piece, cut away a semicircular portion to 
allow of placing the jig, channel side up, on 
the jointer tables. The cutter head should 
project above the bottom of the channel. 

Both front and rear tables are lowered 
equally for the desired depth of cut, and 
the auxiliary table clamped to them. The 
square stock is then simply pushed along 
in the groove. 


Upper diagram at left and photo below illustrate how tenon- 
ing is done. To avoid splintering, use push block as shown 





New Appliances 


a 


TRANSPARENT PLASTIC can be cut to fit table 
tops in your home with a pair of sewing scissors. 
lt lies flat, looks like glass, and is washable 
flexible, and unbreakable. It is used on chests 
highboys, desks, or any kind of table 
ndividua mats for dining 


of drawers 
or in smaller sizes as 


COMPANION TO THE SEWING MACHINE is this 
new folding sewing table. It is designed so that 
the machine may be clamped on it firmly and is 
large enough with its extension, to accommodate 
all material needed for sewing; or it may be used 
for cutting patterns Steel legs fold against the 
wooden top for tucking out of the way in a closet 


RAYS EXTERMINATE MOTHS when shot from this 
lamp. Infra-red rays generated by the bulb in the 
reflector also will kill other household insects 


and gorden pests. They are not harmful to human 
beings or animals. The appliance can be operated 
from any outlet for A.C. current of 110 to 120 volts 
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for the Household 


VEGETABLES AND MEAT COOK QUICKLY with- 
out water in the sealed pressure cooker shown be- 
low. Vegetables, it is claimed, are done in one half 
to three minutes; meats, depending on the cut, in 
up to fifteen minutes for the pound. Vitamins and 
garden flavors, it is said, are preserved, and 


cooking fuel saved. A timer may be had with if 
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THIS DUSTPAN FITS THE BROOM and will not 
interfere with sweeping when left attached around 
the handle and top part of the straw. Made of a 
molded plastic, it is designed to be conveniently 
near whether the broom is being used or put away. 
The two are available in sets of matching colors 


WASHING TIME IS CONTROLLED through special 
equipment now made for wringer-type washers (left). 
A dial, marked curtains, woolens, silks, overalls, 
or fadable materials, is set; then, at the end of 
the called-for washing period, the machine stops, 
and a pleasant chime sounds to notify the operator 


A CAKE PAN IS CONVERTED into a roaster with 
a pair of brackets and a skewer now on the market. 
Basting is eliminated, and the skewer locks itself 
so that bird or roast may be turned on any side. 
An extra accessory holds steaks, hamburger, or fish. 
The kit comes in either nickel or chrome-steel finish 





ERE is a gift project that 
| combines humor and util- 
ity, yet is easy to make. The 
appeal of this plump little ele- 
phant is hard to resist. Filled 
with two decks of gilt-edged 
playing cards and wrapped in 
transparent material, the piece 
should prove a readily salable 
item for the craftsman who 
works for profit 

On stock 15,” thick (made 
by gluing up two thicknesses, 
if necessary) lay out 2 
squares and draw in the profile 
shown. 3ore the ', hole 
straight through, then band- 
saw the piece to line 

The boxlike howdah is built 
up of !,” plywood or composi- 
tion board and glued into the 
body. Glue the ears in place on 
a length of '!.” dowel. Tusks 
were painted on the original, 
but can be carved out of 
stock and glued on if the 
builder prefers 

Sandpaper the piece smooth 


Pla in all ard ind apply two thin coats of shellac. Japan 
> (flat-drying) colors may be used for finish- 


ing. These can be stippled to produce an 


H { interesting texture A spiral of brass wire 
oO der forms the tail. Use two gilt tacks for eves. 


DESIGNED BY JUAN OLIVER 


“UT EAR 
FROM 





BAND-SAWED 
FROM 15, STOCK 


HOWDAH IS BUILT 
OF ‘@ MATERIAL | 








Use the profile 
drawing above to 
lay out the body. 
Taper the head 
TAPER HEAD as in the top and 
FROM THIS side views, with 
LINE OUTWARO @ wood rasp or 

on a drum sander 


























Sandwich-Man Reminder Pad 
Hangs on Kitchen Wall 


O NEED to search for pencil and pad 

in the kitchen when a shopping note 
has to be jotted down, for this comical sand- 
wich man holds a scratch pad ready for use 
and keeps one or two pencils handy. 

The figure can be band-sawed from any 
wood about 1” thick. Run the saw blade 
into the shoulders to cut slots for the metal 
pad holder, then glue in thin strips of wood, 
leaving the slots about ',” long. The back 
of the figure may be recessed to permit the 
ends of the metal strip to be bent flush with 
the back surface. 

Saw out the hands, drill holes for the 
pencils, and fasten these parts to the body 
with glue and with screws countersunk 
from the back. A '!,” thick piece of the 
same shape as the hat is glued on to match 
it, and the mustache, cut from %&” thick 
stock, is glued and bradded in place. Drill 
a hole in the body so that it can be fastened 
to the wall with a screw. 

After sanding, apply a coat or two of shel- 
lac and paint the figure with Japan ( flat- 
drying) colors or enamel. The eyes are black 
or gilt upholstery tacks. Fingers, collar, 
and neck line are simply painted in. Insert 
the cardboard back of the writing pad be- 
hind the metal strip, and use rubber bands 
on the pencils to keep them from slipping 
through the hands. 


BRASS 
TACKS | 








Juan Oliver designed this amusing kitchen help. 
Cut the entire figure, except hands and mustache, 
from one piece. The pad hangs over a metal strip 


EXTRA THICKNESS 
GLUED ON ™ 


4 DOWEL 
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PAINTED —\ 
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BACK OF PAD 





RUBBER 
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STRIP 
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p TO 
GROOVERE BOARDS 


By HI SIBLEY 


= O COMPLETE is this 

S wooden toy ranch 

that it includes even the 

sagebrush and cactus! If made as a 
Christmas present for a child, it can 
be set up under the tree to serve as 
a decoration as well as a plaything. 

All the animals and figures can be 
scroll-sawed three or four at a time 
from ‘,” veneer or plywood. The run- 
ning and bucking horses may be 
mounted on lead disks to hold them 
upright. A brad is forced into a 
drilled hole in one leg of each horse, 
and the head of the brad is cut off. 
The disk is then drilled to fit the 
shank. Standing figures such as the 
cowboy may have a hole drilled in 
one foot to fit a brad soldered to a 
flat tin disk. 

Railbirds perched on the corral 
fence are similarly mounted, the upper 
fence rail being drilled in this case. 
Note that the riding figures are made 

































































s.totteo & 
FOR REINS 
OR LARIAT 


DRILLED 
_ FOR BRAD 


TOP FENCE 
RAIL 
DRILLED 
BROWN, 
WHITE FACE 





ALL FIGURES _ 
OF ™ PLYWOOD 


with legs bradded to the bodies on both 
sides, so ‘hat they straddle the horses. 

The ranch house is built like any other 
miniature building and has a hinged roof, 
which permits the smaller pieces to be 
stored inside when not in use. The chimney 
stonework can be represented by painting 
white lines on a gray background, or, more 
convincingly, by first scoring the wood to 
represent the joints and then painting it. 
The bunk house is cut apart from the cook 
house so that both may be stored more 
easily. 

A corral of any desired size is built of 
posts and dowels, the ends of which are TRDuae 
beveled as shown for wedging against one 
another in the holes in the posts. 

Cutting out the parts for the chuck wag- 
on is a simple scroll-saw job. They are as- 
sembled with model-airplane cement and 
small brads. Cactus and sagebrush lend the 
final western touch to the set-up. The vari- 
ous animals and characters can be arranged 
to illustrate ranch activities such as lasso- 
ing, bronco-busting, or high-tailing it to the 
chuck wagon after a day on the round-up. 
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MINIATURE 


— 
rarslbecat | Caque 
ORNAMENTS LAPEL PIN 


HE EFFECTIVE 
| of contrasting 
woods lends distinction 
to this plaque pin, which 
makes an excellent gift 
oO | and can also be readily 
"of sold. A pocketknife 
with a small blade, 
some sandpaper, model- 
airplane cement, scraps of wood, and a little 
varnish are all that is required to make it. 
Use any contrasting combination of woods. 
\@ SQUARES For the body or back of the pin illus- 
trated, %” by 11,” by 112” redwood was se- 
lected. This part may be cut to whatever 
shape you prefer; it could be round or oval 
instead of as shown. It must be sandpa- 
pered very smooth. 

The boat hull in this instance was carved 
from a piece of red cedar 3/16” by 14” by 
REOWOGO %”". A thin chip of white pine was glued to 

Bi bx the top of this before it was whittled and 

sandpapered to the shape shown. 
All the sails were carved out of 3/16” 


thick white pine. The outside of these was 
shaped first; then they were hollowed from 

















THIS EOGE FLAT the back. Note that one edge of each of the 
VO GOTTED LINE ‘ three sails is left flat for cementing to the 
back of the plaque. 

Finish all surfaces smooth with very fine 
sandpaper or silicon-carbide paper before 
assembling. Glue on the hull and sails in the 
positions shown in the photograph, being 
careful to remove all excess glue, since even 
a drop will mar the appearance. 

Fasten a %” long safety pin to the back 
by means of a small grooved block as shown 
in the drawing below. Finish the entire 
plaque with one or two coats of clear var- 
nish or lacquer..-EDWARD STONE. 








The hull outline can be 
marked on the blank by 
use of squares. Dotted 
line on each sail shows 
limits of flat portion 








GROOVED BLOCK 
CEMENTED TO BACK 
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Milk Depot Adds 


IMPLE to construct, this milk depot is 
S an authentic stop for the farming dis- 
trict of a model railway system. It is 
scaled for “O” gauge, but the size can be 
changed. 

Construct the platform first, sawing all 
pieces to size from white pine or balsa wood. 
Lay the crosspieces and stringers in posi- 
tion and glue together with model-airplane 
cement. Then glue the strips of planking to 
the stringers and add the wood posts. 

Draw the outlines of the shed walls, door, 
windows, and roof on Bristol board or heavy 
cardboard, and cut out with a razor blade 
and straightedge. Color or stain to repre- 
sent light-brown paint; then rule thin black 
lines 1,” apart horizontally for clapboard, 
Paste transparent wrapping material over 
the windows on the inside, and glue on a 
door of thin cardboard, cementing it along 
one edge only. Fit the walls around a ply- 
wood base, and glue wood reénforcing 
blocks along all abutting edges. 

Strips of heavy, dark-brown paper ‘'% 
wide are pasted around the windows, and 
strips 3/16” wide along the wall corners, to 
imitate wood trim. After gluing on the 
roof pieces, fix the shed to one end of the 


Ya, THICK 
CARDBOARD 


wooo 
GLUING BLOCKS 


TOP VIEW OF SHED 


Realism to Farm District of Model Railway 


platform. The steps are strips cut from a 
berry box. 

A ramp built the same as the platform 
top is glued to one end of the platform. 
Thin water stain gives the wood parts a 
weather-beaten appearance.—C. E. BLACK. 
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An ebony handle sets off 
this walnut cigarette pox 


SAW CUTS 
HANDLE 


%e-%8 «10 a 


“T Cover 


it el 


Walnut was used for this handsome tray, but 
other woods are equally effective. The ends 
ore rounded after the frame has been glued 
up. Cement sheet cork into the compartments 


rf, jde4 
Gif eh 
FoR ™ 
«© 
ro 


bs) 


WORK EUG, 
FOUR CRAFTWORK PROJECTS 


Bee CRAFTSMAN who begins 
work early can have an array of 
useful and distinctive gifts ready be- 
fore Christmas, and avoid the usual 
last-minute rush. Here are two items 
for men and two for women—modern, 
smartly styled, sure to prove accept- 


able. 


SANDWICH SERVICE TRAY. What hostess 
could fail to appreciate this two-com- 
partment sandwich and canapé serv- 
er? All parts are of %” stock except 
the bottom, which is ',” thick, and the 
ends, which are ripped from 1%” ma- 
terial at an angle as shown. The sides 
and partitions are rabbeted to fit 
dados in the ends, but the bottom is 
simply beveled to fit between them. 
Cut the handle from %” scrap 
aluminum, copper, or brass and fasten 
it with small rivets in a 12” deep mor- 
tise routed into the partition. The side- 
pieces, of ebony or plastic, are also 
riveted on. After the handle has been 
attached and the bottom glued in 
place, the partition also is glued in. 
Finish with two coats of thin, clear 
lacquer, rub down with fine abrasive 
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Black plastic and walnut, or other contrasting mate- 
rials, may be used for this novel table accessory 


Narrow metal inlay 
strips cemented into 
slots ornament these 
distinctive book ends 





TEME: ONE EVENENG 
DESIGNED FOR POPULAR SCIENCE BY ERNEST R. DEWALT 


finally wax and polish the 
hours. 


and 
Approximate time, 4! 


paper, 
pier e. 2 
DE LUXE CIGARETTE BOX. Ideal for a man’s 
desk because of its generous proportions 
and masculine modern styling, this box 
can be made wide enough for long ciga- 
rettes if desired. Straight-grained walnut 
is used. Cut all four rabbets on the two 
sides at one time for uniformity’s sake. 
The ends are dadoed to fit, and the frame 
is glued together squarely. Fit in the bot- 
tom and the two pieces at the ends that 
form the lid rabbet, as well as a partition 
in the center. 

After the glue has thoroughly set, 
shape the box by planing or sanding it to 
the form shown. The top is a simple 
rectangle 5/16” thick. For contrast, the 
handle should be made of ebony or black 
plastic. Its lower edge is shaped to con- 
form to the ends of the box. Fasten it 
with brads or screws and glue. 

The box illustrated was given two coats 
of clear lacquer, sprayed on, and treated 
like the sandwich tray. Time, 4 hours, 


WALNUT BOOK ENDS. These will remain 
serviceable and attractive a long time de- 
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spite hard usage. Cut two pieces of 
walnut to size and groove them on three 
sides for the metal inlay strips. Rabbet 
the bottom edge for the base pieces. 
Scrap aluminum was used for the book 
ends illustrated, but pewter, brass, or 
copper are equally appropriate. Roughen 
the metal strips for a better bond and 
press them in place with casein glue or 
model-airplane cement. On a garnet- 
faced sanding disk, shape the top and 
sides of the wood as shown, sanding the 
metal inlays flush at the same time. At- 
tach the base piece with wood screws, 
and finish with thin shellac, rubbed 
down and waxed. Time, 3 hours. 


CRACKER OR TOAST RACK. Walnut and 
phenol-formaldehyde plastic were used 
for this useful piece. Rip the wood base 
on the circular saw to the cross section 
shown, then shape on a band saw and 
sand. Rout or jig-saw out the center slot. 
Fasten the sides together for drilling. 
Heat 3/16” thick hard-rubber rod in water 
to bend it to shape for the cross members. 
Holes are predrilled in the various parts 
for small drive screws. Wax the base, and 
assemble. Approximate time, 4 hours. 





His brier selected. Mr. Graham 
at right, squares two sides of 
the block as the first step in 
turning one of his beautifully 
finished pipes. Several of the 
designs he makes are shown in 
the photograph below, and one 
of cdocoratively grained brier 
above. He works in a shop at 
home, and uses an ancient lathe 


Pipe Making 


Joseph W. Graham, whose hobby is 


now a business, shows how the home 
CrastsMan CaH urn a block Of brier 
into a handsome, sweet-s/oking pipe 


ROBABLY every craftsman who is a pipe smoker feels 
px some time or other the urge to try his hand at pipe 
making. It was such an impulse that started Joseph W 
Graham, of White Plains, N. Y., in the hobby that became 
his business in 1937, when he was unable to find work in 
his capacity of production engineer. In the tiny workshop 
on the second floor of his home, Graham has turned out 
is many as 3,000 pipes in one year, all of them made on 
a huge, ancient lathe of a type patented in 1874. Despite 
this respectable volume of business, he still uses home- 
made chucks and other improvised equipment. 

With such simple accessories as he can devise for him- 
self, any lathe owner can make pipes for his own use and 
as gifts. The beginner will do well to copy a straight-stem 


POPULAR SCIENCE 





pipe for his first attempt, calipering the 
dimensions directly from it. Later on, he 
can experiment with designs of his own or 
attempt more difficult shapes. Graham 
rarely uses drawings or templates except 
for special models, but works from samples 
when he makes his regular styles. REFERENCE 
The first step after selecting a brier block saa ga 
is to square up at least two sides of it. This =e | NG FOR MARKING 
can be done quickly on a disk sander, as BRIER BLOCK 
shown in Fig. 1. The surfaces should be 
flat for accurate chucking. 
Next, the block is carefully marked as in 
the first drawing. A square will serve, but 
the simple jig illustrated speeds the work 
when several pipes are to be made. 
A special pipe-maker’s chuck, a four-jaw 
independent chuck, or a homemade one such 
as Graham uses (Fig. 2) is needed to mount 
the block. A plain or a slotted faceplate 
can be adapted to the purpose by fitting it 
with four studs having pin screws. 
The block is chucked with a hardwood 
wedge between it and the faceplate as 
stown in Fig. 2. This wedge produces the 
characteristic “taper” or slant of the bowl 
that lends character to the pipe. The amount 
of taper may vary with style, but a pipe 
with none at all, that is, with the bowl at 90 FACEPLATE © 
deg. to the stem, would have an odd, unsat- TO FIT LATHE | 


isfactory appearance. | ¥ 
Mount the block with its center line on =O a USE NUT BEHIND 
| REFERENCE FACEPLATE TO FIT 


the diameter of the faceplate, which may be He 


marked to facilitate alignment. Tighten the 
pin screws or chuck jaws and check them 

; : r] CHUCK SCREW 
occasionally during turning to make sure BEARS AGAINST 
they do not work loose. on 

The hole in the bowl] is turned out first. ——— 

It may be started with a 14” drill bit and —— 
finished to size and shape with a special 

tool such as is shown in Fig. 3. This was _ muuee ~ WEDGE 
ground from an old flat file and sharpened OUTSIDE TURNING 
to a razor edge. A scraping cut is used in oe STEM 
all turning operations, the tool edge being m—~ FACEPLATE RECHUCKING 
set on the center line of the lathe spindle. 

The same or a similar tool is used in the 
slide rest to rough-turn the outside of the 
bowl as far down as possible. The unturned 
part of the block must be left thick enough 
to allow turning the stem from it. When 
much material is to be turned down, Gra- 
ham prefers the slide rest, as hand-held 
tools are more likely to “dig in” and tear 
the fiber of the tough brier. 

However, the final convex shape of the 
bowl is produced by turning it down with 
a tool held by hand on the conventional tool 
rest. Figure 4 shows this step, as well as 
the shape of the block at this time. Either 
a conventional skew chisel or one ground 
from a file may be used, but the cutting 
edge must be razor keen, for upon it de- secron | C 
pend the finish and perfection of the pipe. 

If the turned surface is rough, the tool is not 




















TOOL FOR TURNING INSIDE OF BOWL 
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BLOCK WITH 
TURNING 
COMPLETED 


SECTION THROUGH STEM 


USE CUP SANDING 
DISK TO SHAPE 
THIS PART 


sharp enough. Graham whets his tools on a 
very fine Arkansas stone, using oil, and 
hones them on a piece of leather to which a 
little optician’s rouge is applied 

When the bowl has been shaped to your 
liking and its top turned square, the block 
must be rechucked as in the drawings and 
in Fig. 5. Note that the same wedge is used 
again, this time under the remaining por- 
tion of what was the end of the block, and 
with the thin end under the turned part of 
the bowl. A second but heavier wedge- 
shaped block is inserted between the top of 
the bowl and the chuck screw bearing 
against it se sure to align the block with 
the original marks so that these lie along 
the diameter of the faceplate. Failure to do 
this will result in bowl and stem being off 
center. 

Using the tailstock chuck, bore a 9/64 
hole through the stem portion into the bowl. 
Then counterbore with a 9/32” drill to a 
depth of about %4 If a filter is to be fitted, 
the original hole is counterbored twice. 
Face off the end of the stem portion and 
turn out the short bevel, which may be 
formed quickly by holding a countersink 
against the stem face by hand. 

A piece of 9/32” rod is inserted in the 
tailstock chuck and run into the stem to 
serve as an arbor while the outside is being 
turned. Use the slide rest so far as possible, 
finishing the stem to the desired taper with 
a hand turning tool. If the maker prefers, 
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TURN BIT TO FIT 


GLUED TO RIM 
OVER FELT OR 
RUBBER 


CUP SANDING DISK 


the shoulders of the stem piece may pre- 
viously be sawed off as indicated by the 
dotted lines A-A in the drawings so as to 
leave less stock to be turned down. 

Shaping the bottom of the bowl, and the 
portion that joins it to the stem, is a hand 
operation calling for skill and a practiced 
eye. The excess stock is removed on a sand- 
ing wheel (Fig. 6). Graham's is a wooden 
disk with a nut at the center to secure the 
No. 2 garnet paper, which is not glued or 
otherwise held to the disk at any other 
point. He has found that such a loosely 
held disk conforms itself to the rounded 
shape of the bowl and removes material 
speedily without causing flat spots such as 
occur when the abrasive paper is cemented 
fast. 

For the final shaping of the inner part of 
the bowl nearest the stem, a cup sanding 
disk will be necessary. This can be made 
on the lathe from a glued-up blank, the cen- 
ter being turned out to a depth of about 1", 
as shown, and a thick layer of felt cemented 
to the broad rim. A ring of fine sandpaper 
is glued to the felt. 

The mouthpiece is turned in a special 
chuck to fit the stem. A negative rake is 
used on the tool, which is held in the slide 
rest as in Fig. 7. Stem and mouthpiece are 
then sanded to a perfect joint on a convex, 
felt-backed disk covered with No. 280 or 
No. 320 silicon-carbide paper (Fig. 8). Any 
slightly roughened parts of the bowl may 
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BORE TO 
SCREW ON 
LATHE SPINDLE ~ 


HARDWOOD 
CHUCK FOR 
MOUTHPIECES 


also be sanded smooth on this wheel 

For a high polish, Graham next 
buffs the brier on a large cotton 
wheel charged with tripoli, the prop- 
er grade of which is best learned by 
experiment. Final polishing is done 
on a second uncharged wheel, but if 
desired this may be used with car- 
nauba wax for a high-gloss finish. 

Graham uses no stains, varnish, 
or other finishes on his pipes, which 
color as they are smoked to a rich 
and pleasing patina. They take on a 
deeper tone also if aged for several months 
On light-colored brier, the grain may be 
brought out by rubbing the pipe with lin- 
seed oil after buffing with tripoli. Lay it 
aside for an hour, then re-buff lightly and 
polish on the second wheel. 

For custom-made “church warden” pipes 
and others of unusual design, Graham turns 
mouthpieces out of hard-rubber rod. These 
are sanded smooth with silicon-carbide 
paper, buffed with tripoli, and polished as 
described. Curved mouthpieces are shaped 
with the fingers after they have been care- 
fully heated above a gas or alcohol flame. 

3ecause of conditions abroad, the impor- 
tation of brier root has been seriously cur- 
tailed. This has led to a search for substi- 
tutes. Hickory, maple, mountain laurel, and 
birch have been used, as well as ebony, rose- 
wood, olive wood, and the burls of man- 
zanita and wild lilac. 
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Rubber Cement Sticks Cut-Out Letters on Model Airplanes 


EAT letters and numbers of any size and 
N color for a model plane can be cut from 
paper. Draw them in reverse and fasten the 
marked side down with one coat of rubber 
cement to a flat surface. This will keep the 
paper smooth while colored dope is applied. 
Let dry, peel off the paper, and cut out 
from the back. Use cement on both cut-outs 
and plane. You can then slide each letter 
into place while the cement is wet. Squeeze 
out the surplus cement from under the 
letter with any smooth, flat object. Rub off 
the surplus with the fingers 





Masking Tape Aids i 
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n Painting Models Neatly 


O MATTER how well a model airplane 

or other model is constructed, it will 
be ruined if the decorations are carelessly 
applied. To assure sharp outlines, use 
masking tape, which can be obtained in 
paint stores or model shops. Pat it firmly 
against the work to prevent the paint from 
creeping underneath. About two thin coats 
of colored dope or enamel are sufficient. 
More will produce a noticeably thick edge. 
The decorative lines are not put on, of 
course, until after the model has otherwise 
been completely finished.—-F. Z. 








Side Ladders for Boat Models 
Made from Paper Clips 


SIDE be 
to 


to 


ship 
wire 
wire 


models may 
paper clips 
are soldered 


ladders for 
made from ordinary 
which pieces of fine 
represent the rungs 
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Colored Glass Beads Imitate 
— ° ° 
Ship’s Running Lights 
FOR realistic mast and running lights on 
model ships, glass beads may be used. Bend 
thin pieces of sheet metal for the light 
mountings, and paint the inner portion the 
color of the bead.--PAUL H. SMITH. 
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Bootjack Built for Hard Service 


QUAINT, but of real utility 
in the country, is this old- 
fashioned bootjack, which I 
found on the back porch of 
an out-of-the-way farmhouse. 

Materials: 2 posts 1%” by 
1%” by 41”; 1 round grip 
bar 1%” by 10”; ft lower 
stretcher %” by 15%” by 
7%”; 1 pivot bar 1%” by 
14%” by 7%”; 1 floor or foot 
piece %” by 7%” by 31%”. 
Oak, birch, or other hard, 
strong wood should be used, 
especially for the floor board 
and pivot bar. Note that the 
floor board is mortised into 
the pivot bar. 

The original is painted 
apple green. Dark green is used on the grip bar, the 
lower stretcher, a 2” wide band at the end of the floor 
board, and the outline of the heel-catch hole, The 
chamfers are all painted orange-red. 

As the bootjack may be left outdoors, it is ad- 
visable to use a waterproof glue of the new plastic 
resin type.—J.A. 


























FLAT MODELING [LEATHER CRAFT—5] 


‘lat modeling produces designs that the leather. Move modeler back and 
appear to stand out above the surface forth until background is depressed 
of the leather. Prepare pattern and below level of design. Use deer-foot 
design, and cut leather (see Leather modeler to depress small areas, hold- 
Craft—-2 and 3). Transfer design to ing it as shown. Do not work against 
leather. Tool lightly (Leather Craft the grain because that will roughen 
4). Place flesh side of leather on hard the leather. After background is put 
surface. Put down background of de- down, go lightly around edges of de- 
sign by using broad end of modeling sign with small end of modeler to di- 
tool and holding this end parallel to vide it distinctly from the background. 
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Perfume carried about in luggage 
often leaks out even though the 
cop was screwed on tightly. This 
costly annoyance can be prevent- 
ed by sealing the cap joint with 
common nail polish. To open the 


When batter is poured into pans 
lined with wax paper, the lining 
often slips and is folded under 
the dough. Four spring clothes- 
pins used as shown will hold the 
poper in position, thus leaving 
both the hands free for pouring 


To keep a clean brush free of 
dust and protect the bristles 
from possible damage, slip it 
into a cardboard envelope such 
as pipe cleaners are packed in. 
Remove the brush by letting it 
slip out of the opposite end 


bottle, cut seal with a nail file 
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Je A pair of long-nose pliers will facilitate fit- 
ting an atomizer bulb, small-diameter rubber 
tube, or similar ports. Use the pliers to 
stretch the opening in the rubber, as above 
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SPIRAL BINDER PREVENTS 
KINKING ON HOOK 


SLIDE TS ' 


wire uP “aw Dy 
TO PREVENT 


KINKING \/ 
™ 
AT FAUCET 4 


Kinking of a bath shower hose or other light 
rubber tubing can be prevented by slipping on 
it an ordinary spiral wire binder taken from 
a discarded notebook. Be sure to bend the 
ends into closed loops so that no sharp points 
remain to damage the hose. The position of 
the wire spiral may be changed in an instant 
to provide protection wherever most necessary 
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These corner shelves were patterned after an Early 
American pine-tree design, and are especially suit- 
able for knotty pine interiors, vacation homes, and 
the like. Fit the sides together with a butt joint, 
and fasten the shelves in place with dowels or with 
countersunk screws. The piece may be suspended from 
a metal hanger set in flush with the back surfaces 
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SHIPSHAPE 


FLAT FELT 
WEATHER STRIPPING 
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The crack under baseboard molding that has 
been raised at some time to accommodate heavy 
floor covering can be filled with felt weather strip- 
ping, folded and forced in as illustrated above 


lf your dog slips his collar persistently, try put- 
ting two collars on him, fastening the chain or 
leash to the one behind. It will be very diffi- 
cult for him to strip this off over the other 























After some time, that part of a tile-board wall 
above the oven vent of a kitchen range may become 
so smoke stained that it cannot be cleaned satis- 
factorily. If a separate panel spanning two studs 
and crosspieces as shown is fitted here when the 
wall is being finished, and held in place with 
light finishing nails, it can be replaced readily 
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Either an ordinary cyclist's trou- 
ser clip, or a clock spring or 
strip of spring bronze bent to 
a similar shape, is conven- 
ient for keeping trouser cuffs 
folded over and tight against 
the leg when you are pulling 
on a pair of high rubber boots 
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Wobbly chairs can be reénforced 
without taking them apart by the 
method shown. Using a ratchet 
brace, drill a blind hole into 
the rail to receive a square nut. 
Countersink the head of the long 
screw through the leg, and fill 
the depression. Stain to match 


Ironing boards that stand upon 
one padded end when folded are 
likely to transfer dirt from the 
floor to clothing. To keep such a 
board clean, stand it up inside 
an ordinary paper shopping bag, 
and clip the bag shut at the top 
by means of spring clothespins 
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Boring and Milling Table 


ADDS TO UTILITY OF YOUR LATHE 


2 By C. W. WOODSON 


| f SCOPE of work that a small lathe can 
handle may be greatly increased by the use of 
the slide-rest attachment shown in Fig. 1, where 
it is being employed in boring holes for the 
crankshaft bearing caps in a model engine. 
Here a boring bar is held between centers, the 
work being moved against the cutter by the 
automatic longitudal feed of the lathe. Many 
such boring jobs that would be hard or impos- 
sible to chuck in the ordinary way can be done 
with this attachment, as can also light milling 
operations, keyway cutting, squaring the ends of 
shafts, and similar work. 

All the machining necessary in making this 
useful attachment, with the exception of that 
on the table itself, was done in the lathe for 
which it was intended. The table is a simple 
iron casting made from a wood pattern, but since 
it measured 71,” by 5'2” and the supporting 
column sleeve was at one side, it was too large 
to be handled and therefore was sent out for 
machining. This work consisted of surfacing 
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the top and boring the hole for the sleeve. 
If the table is made smaller than this, it can 
probably be turned and bored on the face- 
plate of the lathe itself, but the larger size 
will be more useful. 

After the machining had been done, the 
holes for clamping work to the table were 
drilled as in Fig. 2, and tapped 14”-20. They 
may be laid out to suit individual require- 
ments, or the table can be left blank and 
holes drilled as necessary to suit the job in 
hand 

Turning the clamping screw from solid 
steel (Fig. 3) was a simple lathe job. The 
screw was threaded 5/16”-18, and the hole, 
for it drilled in the table casting before the 
clamping slot was cut with a hack saw. 
One half of the hole was tapped to fit, the 
other half drilled out to clear the threads. 
This completed the work on the table, which 
is shown with the clamping screw in place in 
Fig. 4. 

Cold-rolled steel was turned and bored to 
the dimensions shown for the base of the 
supporting column (Fig. 5). The bottom 


of this piece was made to fit the lathe, so 
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that it can be clamped to the cross slide in 
place of the compound rest. Reversed in the 
lathe and supported by the steady rest, as in 
Fig. 6, the column was left-hand threaded 
for the adjusting screw, a specially ground 
cutter bit being used. The keyway was 
made with a Woodruff keyway cutter while 
the work was held in a milling attachment. 

A brass tube of a size to be a nice sliding 
fit on the column was squared on both ends 
while held in the three-jaw chuck and sup- 
ported by the steady rest, then drilled for 
screws to hold the key fast. The end cap 
was turned from steel to a snap fit in the 
sleeve, then reversed in the chuck as in 
Fig. 7 for threading the hole for the adjust- 
ing-screw guide. Drilling and tapping the 
holes for the two retaining screws, which 
was done with the end cap snapped into 
place in the sleeve, completed the support- 
ing column. 

The adjusting screw was made from 
steel rod, centerdrilled at each end and 
turned between centers (Fig. 8). The left- 
hand Acme threads, 10 to the inch, were cut 
to fit those in the steel column. The work 


1” 








Threading the end cap, turning the adjusting screw, the complete set of parts for the screw, and the screw 
as it appears when assembled. Below, drawings of the table, the clamping screw, and the assembled column 
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Left, the completed boring and milling table. Above, the base of 
the column and the sleeve unit with the adjusting screw in place 


The drawings below give the dimensions to be used 
in machining the adjusting screw and its parts 
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was then reversed, and %%"-24 threads were 
cut on the other end, after which the key- 
way for the ball-crank handle was cut in 
exactly the same manner as that in the 
column itself. 

All the parts of the adjusting screw are 
shown in Fig. 9. Although the ball-crank 
handle can be made on the lathe according 
to the dimensions given, one from a dis- 
carded machine may be equally suitable. 
Figure 10 shows these parts assembled on 
the screw, and Fig. 11 the steel column and 
the sleeve. The finished accessory is illus- 
trated in Fig. 12, ready for work. 


Clogged Blowtorch Is Cleaned 
with Lacquer Thinner 


IF you have a gasoline blowtorch that is 
so badly plugged it will not work, try clean- 
ing it with lacquer thinner. I have salvaged 
two ordinary torches by this method, and a 
garage owner, to whom I passed on the tip, 
was equally successful in cleaning a large 
blowtorch. 

First, umscrew and remove 
valve. Then, using a small camel’s-hair 
brush, clean the deposit from inside and 
outside the burner with lacquer thinner. 
Replace the needle valve and put about half 
a teacupful of the lacquer thinner into the 
torch. Pump the torch full of air, open the 
valve, and allow the thinner to stream 
through the burner under high pressure. 
Do not light the liquid. After the torch is 
empty, remove the bottom plug so that any 
remaining liquid may evaporate. The torch 
may then be filled with gasoline and re- 
stored to service.—-DICK HUTCHINSON. 


the needle 
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Working drawings of the ports and 


at right, the assembled 


athe dog. Below are shown four of the more important steps 


Steps in Constructing a Lathe Dog of the Clamp Type 


who are studying machine-shop 
practice in order to do their share in the 
ndustrial mobilization of America, PoruULAR 
Science is presenting a series of elementary 
Four appeared last month, two are 
will follou 


For those 


projects 


given here, and more 

CLAMP lathe dogs of the type shown in 
Fig. 1 are simple to make and convenient 
They are designed for a wide range 
and will accommodate 
themselves to a variety of shapes—fiat, 
square, oval, or round. For use on finished 
surfaces, they have the advantage of grip- 
ping the work without the mark that might 
be caused by the set screw of an ordinary 
lathe dog—-often a matter of importance. 


to use 
of adjustments 


Steel of a reasonably good grade should 
be used for the crossbars. The lower one 
with the long tail is held in the four-jaw 
chuck as in Fig. 2, where it is first center- 
drilled for tailstock support and turned to 
%” in diameter for 27%”. The driving tail 
thus formed can then be gradually bent 
over with a heavy, soft-faced hammer while 
the bar is held firmly in a husky vise. 

The short bar is sawed to length and the 
ends chamfered. Place the bars together 
and drill through both with a 0.272” drill 
as in Fig. 3. The holes in the short bar 
are then enlarged with a drill slightly 
larger than 5/16” to clear the screws, and 
countersunk on one side to fit the beveled 

base of the screw 
head. Figure 4 
shows the 5/16"-24 
threads being tapped 
in the long bar to 
receive the clamping 
screws. A V-shaped 
notch is filed in the 
center of each bar 
as an aid in center- 
ing whatever work 
is to be held by the 
dog. 

For the screws, 
use '!.” tool steel, 
which is center- 
drilled, turned to 
size, and threaded in 
the lathe. The heads 
are squared to fit the 
tool-post wrench 
while held in the 
milling attachment 
as shown in Fig. 5. 
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TURNING, drilling, knurling, and thread cutting 
are the operations involved in making this machin- 
ist’s hammer (Fig. 1). 

The head is best made from tool steel, which can 
be hardened when finished, and the temper drawn. 
It is turned from a solid bar to the dimensions in 
the drawings while chucked as in Fig. 2, then filed 
smooth, polished bright with emery cloth, and cut 
off. Reverse it in the chuck, and take a finishing 
cut across the face. The end is slightly chamfered. 
For drilling the hole, support the head in a crotch 
center (Fig. 3). Tap it 7/16”-24 in order to receive 
the handle. 

A length of 3%,” mild steel may be used for the 
handle. Held in a three-jaw chuck as in Fig. 4, it 
is drilled to a depth of 4” with a 9/16” drill. This 
lightens the large end and improves the balance. A 
handgrip is knurled on the end of the handle for 
3'.2”", and the remainder of the handle is turned to 
the dimensions in the drawings. It is then filed 
smooth with a fine file and polished with emery 
cloth. Threads are cut on the end to fit into the 
tapped hole in the head. This is the operation illus- 
trated in Fig. 4. Leave the threads slightly large 
so considerable force is needed to screw the two 
parts together. They can also be pinned with a small 
taper pin. 

The hole in the handle should be closed with a 
small plug. Turn the plug to a slight taper for a 
drive fit. When it has been firmly driven in place, 
the hammer is ready for use.—C. W. WOODSON. 


PLUG -ORIVE 
MEDIUM KNURL FIT 








HAMMER HEAD~ TOOL STEEL - HANOLE-C.R STEEL 


NOVEMBER, 1941 





Damaged Ball-Bearing Race 
Replaced by Copper Strip 


IN CONSTRUCTING machines and various 
mechanical devices for the shop or farm, 
it is sometimes necessary to use second- 
hand ball bearings in which the race that 
supports and separates the balls has been 
damaged, although the other parts of the 
bearing are still in good condition. If the 
bearing is of the type shown in the photo 
at the right, a repair can be made simply 
by weaving a copper strip or wire of suit- 
able size in and out through the balls. 
Heavy copper may be handled easily if it 
is first heated red and plunged into water 
to anneal it. The strip in this instance was 
taken from the field coils of a discarded auto- 
mobile starting motor,—R, A, CARRIER, JR. 
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Satin Finish on Soft Metals 
Obtained with Suede Brush 


VIGOROUS application of a wire suéde 
brush will give a pleasing satin finish to 
soft metals, such as copper, aluminum, or 
silver. Be sure to brush in all directions, 
and take care not to touch the polished sur- 
face with the bare hands, for even small 
traces of perspiration may cause unsightly 
stains. Each wire acts as a tiny burnisher, 
and the resultant finish is often more effec- 
tive than a high polish. After polishing, ap- 
ply a coat of clear lacquer.—K. R, SIPPLE. 


INTERNAL THREAD CUTTING [LATHE WORK—22] 


In order to set the tool for internal forward so that the thread gauge 
thread cutting, a thread gauge is_ rests squarely against the work. The 
placed against the cutting edge of the cutting edge of the tool is then ad- 
tool bit, and the carriage is brought justed to the center line of the work 


SETTING THE TOOL FOR INTERNAL THREAD CUTTING 
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Connect switch in series with the 
winding. After removing mail, 
set switch and push ball into case 


Automatic Electric Indicator Drops 
As Mail Is Deposited in Box 


THERE’S no need to wonder whether the letter carrier 
has left anything in the mail box if you install this neat 
little indicator in the kitchen or any other convenient 
place. The little black ball drops into view when mail 
is delivered. 

A \” hollow soft-iron rivet can be used for the 
magnet core, or the latter can be turned from iron 
rod and drilled lengthwise for the brass shaft. Turn 
a shoulder at one end and rivet it over the yoke. Bring 
the winding leads out through holes in the lower fiber 
washer. The armature is pinned loosely to the yoke 
with iron brads. Make the case of hardwood. 

In the letter box install a switch, either of the type 
shown or a small homemade mercury switch, to close 
the circuit momentarily when mail is inserted. Dry cells 
or a bell transformer will supply the current.—W. P.S. 
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The edges of an oversize hole in the armature wedge the brass rod up until armature is attracted 
by the core. Ball then drops instantly. Wrap paper about magnet and insert it as shown in the photo 


} 


lathe ron a spindle 


tained for any of the 
power tools. Various 


operated at a speed of 
r.p.m. Finer emery or 


ELECTROPLATING, PART 6 


paration of the work is of primary im- tion will then reduce the coarse scratches 
of the plated to much finer ones, until the work appears 
than the surface quite smooth. It is then colored or 
is to begin with. No amount of plating will given a high polish with a soft cotton 
make a rough surface smooth. 

Various types of grinding 


portance because the finish 
etal will be no smoother 


and polishing 
wheels are available, and they 
on the spindles of a polishing head, on a soft metals. Wheels for this final polish 
attached directly to 
the shaft of an electric motor For very 
small work, suitable wheels 
popular hand-held half turns towards the operator. Sticks 
abrasives are used 
and these are most convenient if obtained 
in the form of sticks or cakes. 

Very rough surfaces must first be ground The work is placed against the wheel con- 
generally emery 
suitable wheel 


down with coarse abrasive 
used with a muslin or other 


a suitable composi- 
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[ELECTRICAL] 


wheel and tripoli, or one of the special 
coloring compositions; or with rouge in 
may be used the case of silver, gold, and some of the 


may be operated much faster, at from 3,000 
to 4,000 r.p.m 

may be ob- Wheels are mounted so that the upper 
and cakes of grinding and polishing com- 
position are applied by holding them 
against the edge of the revolving wheel 


siderably below center and then brought 
upwards. Particularly in the case of a fast 
1,250 to 1,750 wheel, the work must be grasped firmly to 
avoid having it thrown from the hands. 
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A SMALL battery-type 
earbon torch for soldering 
and light welding can be 
used successfully on 110- 
volt alternating-current 
lines if some sort of choke 
coil is incorporated in the 
circuit. An armature growl- 
er wili serve the purpose. 
It is connected in series 
with the torch as shown in 
the diagram. 

For soldering and light 
brazing, where only a mod- 
erate heat is required, place 
an armature across the 
gap. This increases the re- 
actance of the coil and re- 
duces the current still fur- 

C ther. If more heat is re- 
GROWLER E ; quired, as for brazing or 
coil E = light welding, remove the 

—— —7 armature. Satisfactory cur- 
ns eee eres . rent regulation is obtained 

- TO INSERT WELDER by using large or small 

armatures, or pieces of 

iron or steel of various 

sizes, across the core gap, 
as required.—W. C. W. 








An armature-testing growler limits current for light welding. The 
larger the armature placed across the gap, the less current flows 


Glowing Neon Lamp Gives Visual Signal When Doorbell Rings 


FOR a person whose hear- 
ing is impaired or for those 
who work in noisy shops, a 
visual call signal can easily 
be added to any ordinary 
doorbell or buzzer circuit. 

A 110-volt neon lamp and 
a common radio output trans- 
former with a 6- or 8-ohm 
(low number of turns) sec- 
ondary are used. The lamp 
and transformer are placed 
in the bell circuit as shown. 
Note that the lamp is con- 
nected across the primary 
winding of the transformer, 
which should be mounted When the doorbell circuit is closed, a current induced in the pri- 
close to it. The bell acts as a mary winding of the radio transformer causes the neon lamp to glow 
vibrator, creating a surge 
voltage across the primary [ output TRANSFORMER 
winding of the transformer | SHOULD BE MOUNTED ’ 6-8V BATTERIES OR 
that is much higher than 6 CLOSE TO NEON LIGHT 1__ BELL TRANSFORMER 


volts—in fact, sufficiently f | 
6) i>) 
| 
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high to light up the neon 
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. \ < F 2 BELL | 
lamp. Either dry cells or a t HI S a Wu 
doorbell transformer may be | ma = } 
NEON LIGHT ! PUSH 


used as the source of the cur- = 
rent.—A. C. MILLER. IN KITCHEN, ETC BUTTON 
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HOME TESTS WITH 


COMMON SALT 


INTRODUCE VALUABLE 


SODIUM FAMILY 


ID you know that by passing a current 

of electricity through a saturated so- 

lution of common table salt in water, 
you could change this vital food element 
into deadly biting lye; that by heating it 
with sulphuric acid, and leading the acrid 
gas evolved through water, you could make 
your own hydrochloric acid; and that by 
other chemical manipulations, mostly sim- 
ple, you could transform salt into washing 
baking borax, Glauber’s salt, 
and a long list of other valuable sodium 
compounds? 

This is one of the fascinating features of 
chemistry—-that compounds within a single 
chemical family, no matter how different 
in individual appearance and reaction, are 
intimately related, and that with the right 
magic touch from the chemist they may be 
changed endlessly from one to the other 
and back again. 

In the case of salt and sodium compounds, 


soda, soda, 
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Generating hydrogen chloride gas 
by gently heating a mixture of salt 
and sulphuric acid. Bubbling 
through water in the test tube, the 
gas produces hydrochloric acid. 
What remains of the salt is crude 
sodium sulphate, or “salt cake" 


In addition to making other sodium 
compounds from common salt, you 
can reverse the process and make 
sodium chloride from washing soda 
(sodium carbonate). Saturate the 
soda with hydrochloric acid and 
then allow the acid to evaporate 


transformation is fortu- 
chloride, is one of 


the possibility of 
nate. Salt, or sodium 
the most abundant compounds in nature, 
3eds of rock salt are frequent. In the seas 
of the earth, alone, experts estimate that 
there are 36 million billion tons of salt. 
Salt is obtained from this source by run- 
ning sea water into shallow basins and al- 
lowing it to evaporate. 

Besides being an important mineral food, 
a preservative for meat and fish, and an 
element in freezing mixtures, common salt 
is the starting point for the manufacture 
of practically all sodium and chlorine com- 
pounds used today. Many of these manu- 
facturing processes may be _ duplicated 
easily, on a small scale, in the home lab- 
oratory. 

With only a glass U tube and a battery 
of several dry cells, for instance, you can 
demonstrate how a strong salt solution may 
be changed to a solution of sodium hydrox- 
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ide, known popularly as caustic soda or lye. 
Set up the tube as shown in the photograph, 
connecting the battery terminals to the 
brine through electrodes made of several 
magazine-pencil “leads” bound — together. 
If you now place a few drops of red litmus 
solution in each branch of the tube, you can 
trace more readily what happens. 

As soon as the battery wires are connect- 
ed, the solution about the anode, or elec- 
trode connected to the positive pole of the 
battery, will begin to turn blue. This indi- 
cates the formation of sodium hydroxide, 
which is a strong alkali. At the same time, 
the solution about the other 
electrode, or cathode, will 
bleach out, owing to the for- 
mation of chlorine 
that pole. Continued 
cation of the current 
finally change the salt com- 
pletely to hydroxide. 

Commercial production of 
this chemical is carried out by 
means of a Vorce or Nelson 
cell, an apparatus illustrated 
by the diagram. In this cell, 
the sodium hydroxide, the 
chlorine, and the hydrogen 
which is liberated at the 
anode, are kept separate to 
prevent complicated  reac- 
tions. The gases are also col- 
lected for other industrial 
uses. 

In many chemical changes, 
this is true: by-products are 
formed which are often as 
valuable as the chief chemi- 
eal desired. When we mix 
salt with sulphuric acid, for 
example, and gently heat the 


appli- 
will 
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You can make an experimental fire extinguisher 
that works on the same principle as the commer- 
gas at cial type. It squirts a stream of water as below 


HYDROGEN OUTLET -—— 
PERFORATED 


STEEL CATHODE 
ASGESTOS 
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CARGON 
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OuTeT + 








SALT 
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he STEEL TANK #1: 
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SODIUM 


HYDROXIDE SOL 











s. 


Experimental set-up for extracting chlorine, hy- 
drogen, and sodium hydroxide (lye) from brine. 
Drawing shows the Nelson cell used commercially 
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mixture, the gas hydrogen chlo- 
ride is given off. Bubble this gas 
through plain water and we pro- 
duce hydrochloric acid. What re- 
mains of the salt, after all the 
gas has been given up, and the 
remaining sulphuric acid evap- 
orated, is no longer plain salt, 
but sodium sulphate. In its crude 
form this chemical is known as 
“salt cake,’”’ and when recrystal- 
lized and refined, as Glauber’s 
salt, a cathartic. 

The set-up for generating hy- 
drogen chloride gas, making hy- 
drochloric acid, and leaving sodi- 
um sulphate as a by-product, is 
clearly shown. Put the salt in 
the flask, and drop the sulphuric 
acid slowly through the thistle 
tube. To prevent too vigorous a 
reaction, use a very mild heat. 

Next to salt itself, sodium car- 
bonate is one of the most valuable 
sodium compounds. It is used in 
making glass, and soap 
powders, and in refining petro- > 
leum; for softening water, clean- 
ing and dyeing, and as a basis 
for other sodium compounds. It 
is found to only a limited extent 
in nature, but is manufactured in 
enormous quantities by a process invented 
by a Belgian chemist, Solvay. 

One of the world’s greatest 
processes, the Solvay process is an amazing 
instance of complex chemical transforma- 
tion in which nearly a dozen by-products 
are completely utilized. Its essence is this: 
carbon dioxide under pressure is forced 
through a saturated water solution of salt 
and ammonia gas. A number of complex 
reactions take place, producing finally a 
nearly insoluble sodium bicarbonate in a 
solution of ammonium chloride. The bicar- 
bonate is separated from the solution by 
filtering, purified by washing, and changed 
to carbonate by heating. 

The outstanding characteristic of sodium 
bicarbonate, known commonly as “baking 
soda,” is its ability to liberate carbon diox- 
ide when mixed with acid substances. Mixed 
with sour milk, or with powdered acids in 
baking powder, it generates gas that “raises’”’ 
cake and bread dough. Mixed with sul- 
phuric acid, it produces the pressure in 
chemical fire extinguishers. 

In commercial fire extinguishers, a tank 
nearly filled with sodium bicarbonate solu- 
tion has at its top a bottle of sulphuric 
acid. The bottle is so arranged that it will 
spill its contents, mixing them with the 
bicarbonate, when the tank is inverted 

An experimental extinguisher may be 


soap, 


chemical 
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Sodium bicarbonate (baking soda) is changed into so- 
dium carbonate by heating it. That the gas driven off is 
carbon dioxide is proved by its turning limewater cloudy 


made from a flask and several pieces of 
tubing, as shown. To simplify construction, 
the solution in this case is dilute sulphuric 
acid, while the bicarbonate is placed in a 
small bag suspended above the solution 
when the flask is upright. By inverting the 
flask the chemicals mix, gas is formed, and 
the solution is forced out in a powerful 
stream. 

Bicarbonate of 
sodium carbonate merely 
Put a little in a test tube 
glass tube leading from it into a second 
test tube containing limewater. Apply heat 
to the first tube and bubbles of gas will 
come up through the limewater. They turn 
it milky, proving that the gas is carbon 
dioxide. When the gas stops bubbling, your 
baking soda has been changed into “soda 
ash,” a dry form of sodium carbonat 
Dissolve this dry powder in water, let the 
water evaporate slowly, and you finally find 
large crystals of “washing soda,” sodium 
carbonate incorporating water in its struc- 
ture. 

Maybe you would now like to start re- 
versing things! Dissolve sodium carbonate 
in water, and bubble carbon dioxide through 
it, and you change it to bicarbonate. Dis- 
solve sodium carbonate in hydrochloric acid, 
let the acid evaporate, and you are back 
where you started, with common salt! 


soda is changed into 
by heating it. 


having a bent 
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Experiments Show Odd Facts About 


WATER CONDUCTS HEAT POORLY. You can 
prove it by boiling the top of some woter in a 
test tube as illustrated above. The lower part 
of the tube scarcely gets warm. The use of hot 
water for house heating does not depend on heat 
conduction, but on convection or circulation 


MAGIC WITH A TUMBLER. Fill a glass with 
water and set a flat piece of cardboard on its 
mouth. Carefully invert the tumbler, and you can 
withdraw the hand supporting the card. The wa- 
ter will stay in the tumbler, held by 14.7 pounds 
of atmospheric pressure per square inch of card 


HOME SCIENCE 


NYONE who enjoys an iced drink in 
A summer, or who hugs the radiator in 
winter, will be interested in the simple 
home experiments with heat and cold pre- 
sented here. For variety, the editor of this 
department has also included a demonstra- 
tion of atmospheric pressure, of the curious 
Bernouilli effect on objects in an air stream, 
and of a hydraulic press. It is hard to real- 
ize that only a few ounces of water can 
exert a force of hundreds of pounds, but 
seeing is believing. 

The experiment in which the pressure of 
the atmosphere supports a tumblerful of 
water is all the prettier because it is so easy 
to perform. In fact, countless waitresses 
have been left baffied as to how to pick up 
the upside-down glassful, which some prank- 
ster has left upon a restaurant table after 
deftly slipping out the card. Putting back 
a card without spilling water is all but 
impossible. The clever waitress slides the 
glass off the table edge above a basin, to 
catch the water; but even this becomes 
difficult if the table has a raised edge rather 
than a flat one. Needless to say, POPULAR 
SCIENCE MONTHLY cannot properly lend its 
official approval to such a trick, which, how- 
ever, probably antedates the founding 
(1872) of this magazine. 


EXPANSION OF METALS when heated can be 
measured with the homemade instrument below. 
A wire to be tested is attached and adjusted so 
the pointer registers zero. You can also prove 
that rubber contracts when heated, by using two 
bands pulling against each other as illustrated 
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and Cold 


Se 
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ICE MELTS AND WATER FREEZES at the same 
temperature. Place a glass of partly melted ice 
in a pan of warm water and stir with a ther- 
mometer. Temperature stays at 32° until all ice 
melts. Place the glass of water in a bowl of ice 
and salt, and it stays at 32° until all is frozen 


VELOCITY OF AIR REDUCES ITS PRESSURE. 
Attach two strips of paper to the end of a glass 
tube. Try as hard as you will, you can't blow 
them aport. Air passing at high speed between 
them acts like a partial vacuum, and the air on 
their outer sides pushes them tightly together 
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MODEL HYDRAULIC PRESS. Fasten a toy bal- 
loon to a gloss tube two feet high. Merely by 
adding water to the tube, you can lift sur- 
prising weights placed on the balloon as seen 
above. The same principle is used in hydraulic 
presses, hydraulic elevators, hydraulic brokes 


SENSITIVE THERMOMETER. Merely waving 
your hand between the desk lamp and this sensi- 
tive thermometer makes it respond. From a one- 
hole cork in the candle-flame-blackened flask, 
glass tubing dips into a beaker of colored water. 
Have the tube half full of water for the test 
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BETTER REPRODUCTION of phonograph recordings, 
with a minimum of needle scratch and surface 
noise, is claimed for a new radio-phonograph 
combination which has a “floating” jewel-tipped 
stylus that rides on the sides of the recording 
grooves instead of on'the bottom. It also has 
a new crystal pick-up. The phonograph slides 
into the cabinet just below the radio. 














TESTING “A” AND ‘’B’ BATTERIES in 
a portable radio is simplified by 


a new meter which has flexible 
terminals fitting any type of 
wire socket. Colored sections on 
the dial aid accurate reading. 


KNOB PULLER. This cadmium- 
plated, spring-steel device is 
used for removing ‘“push-on”’ 
control knobs without breaking 
or marring them. Its jaws slip 
behind the knob to provide a 
good grip without touching the 


outside. 


PLUG SWITCHES of the type at the 
left are used to control the cir- 
cuits in three-way portables. A 
standard line plug in the switch 
socket cuts out the batteries and 
switches in the rectifier. 


MIDGET RECTIFIER. Only 17% inches 
high, a new heater-cathode type 
of rectifier tube should prove 
useful to amateurs interested in 
making extremely compact sets. 
It was originally designed for 
use in three-way portables. 
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The public-address amplifier in use. 
With the radio-frequency tuner, it will 
rival in performance many larger sets 


TUNER AND AMPLIFIER MAKE WORLD‘S SMALLEST 


Public-Address Units 


MALL enough to fit into the palm of 
one’s hand, these midget public-ad- 
dress amplifier and radio-frequency 
units will perform as well as many larger 
battery or A.C.-D.C. sets. Only 37,” long, 
273" wide and 2%” high, they are com- 
pletely self-contained, even to batteries. 
In the tuner there is a 112-volt “C”’ bat- 


At the left is 
the tuner unit. 
It may be used 
individually as 
a headphone re- 
ceiver or with 
the amplifier as 
a broadcast set 


When the amplifier is con- 
nected with the tuner, the 
triode tube is removed and 
the grid and plate terminals 
of the socket are joined by 
a piece of insulated wire 
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tery, used as a bias for the 1T4 detector 
tube, and two flashlight batteries (in paral- 
lel), supplying 1'2-volt “A” current to the 
two 1T4 tubes. Inside the amplifier is a 
6712-volt “B” battery which supplies plate 
current to all the tubes in both units, and 
a large-size flashlight cell for lighting the 
filaments of the three amplifier tubes 
( HY123—-1Q4—-1Q4). 

The tuner consists of a radio-frequency 
stage using a ventode r.f. amplifier coupled 
to a detector .tage using the same type of 
tube. Coupling is accomplished with an 
iron-core r.f. coil with a _ shielding can 
of 144” diameter. The antenna coil, of the 
same size, also has an iron core. 

The amplifier unit consists of a triode 




















The tuner is a radio- 
frequency stage us- 
ing a pentode r.f 
amplifier coupled 
to a detector stage 
using a tube of the 
same type. Cou 
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The omplifier unit 
consists of a triode 
input stage, trans PUSH-PULL ~~ . 
former-coupledtoa OUTPUT TRANSF 
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three-prong plugs = 
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This is the underside of the tuner cabinet, showing 
the midget two-gang condenser and the batteries 


SPEAKER 
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“a” ¥ 
wy 
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PUSH-PULL OUTPUT 
TRANSF (MOUNTED ON SPEAKER) 








input stage transformer-coupled to a pen- 
tode push-pull output stage. When the am- 
plifier is connected to the tuner, remove the 
triode tube (HY123) and join the grid and 
plate terminals of the socket as shown. 

Small three-prong plugs are used to con- 
nect the units, and a similar plug joins the 
output transformer to the speaker, which 
may be any type of p. m. speaker. 

The tuner may be used individually as a 
sensitive headphone receiver, or it may be 
connected to the amplifier to form a power- 
ful broadcast set. Either a combination of 
antenna and ground, or just a short an- 
tenna, may be used with the tuner.— 
ARTHUR C. MILLER. 


Since the amplifier "A" battery lasts only eight 
to ten hours, its replacement is simplified by 
mounting it above the chassis as pictured below 


» 


Positive contact of the "A" battery is made to a 
lug soldered to one of the lugs on the switch. The 
minus connection is made by contact with cabinet 


The 67'2-volt "B" battery that supplies plate cur- 
rent to all the tubes in the two units fits snugly in 


the bottom of the gray wrinkle amplifier cabinet 


Chat gr as a Y 





PARTS FOR TUNER 


Iron-core antenna and r.f. coils (shielded). 

Volume control, 50,000 ohms. 

Miniature 7-prong tube sockets (2). 

Midget two-gang tuning condenser. 

Miniature r.f. pentode tubes (2) 1T4. 

Miniature slide switch d.p.s.t. 

Three-way miniature plug and socket. 

Insulated banana plug and jack. 

Small 1%-volt flashlight cells (3). 

Tubular condenser, .05 mfd., 200 volts. 

Tubular condenser, .01 mfd., 200 volts. 

Mica condenser, .0002 mfd. 

Carbon resistors, % watt, 5 megohm; % 
watt, 50,000 ohms. 

Tubular condenser, .002 mfd., 200 volts. 





PARTS FOR AMPLIFIER 


Midget push-pull audio transformer 
(1.15:1). 
Miniature 5-prong tube socket. 
Miniature 7-prong tube sockets (2). 
Miniature s.p.s.t. slide switch. 
Three-way miniature plugs and sockets. 
Standard p.m. speaker with transformer. 
Miniature dectector tube, HY123. 
Miniature beam-power pentodes, 3Q4. 
Flashlight battery, 1.5 volts. 
Miniature 67'4-volt “B” battery. 
Electrolytic condenser, 25 mfd., 25 volts. 
Carbon resistor, 1 watt, 300 ohms. 
Carbon resistor, % watt, 1 megohm. 
Tubular condenser, .005 mfd., 200 volts. 
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When a director at the Twentieth 
Century-Fox Studios wants very 
dramatic lighting, he asks that 
Arthur Miller be assigned to pho- 
tograph the picture. Two out- 
standing examples of Mr. Miller's 
recent work are "Man Hunt" and 
"How Green Was My Valley." 
Lighting a scene, indoors or out, is 
comparatively simple, he asserts. 
In the accompanying article he 
explains how to do it with small, 
inexpensive, easily obtained lamps. 
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Fig. |. Candlelight scene with a weak daylight effect 
outside the window. The lighting required seven lamps 
arranged as in diagram at left, Subjects are marked ‘'S" 


Dramatic Lighting 
for Indoor Movies 


By ARTHUR MILLER, A.S.C. 


O YOU'VE exhausted all the tricks of outdoor 
S movie making! You have shot the children 
swimming, rowing, and hiking in sun-bathed sum- 
mer scenes. You've opened up for the shadows, and 
done pretty well with those deep-in-the-woods 
camping sequences. And now you want to try your 
hand at a story requiring artificial lighting. 

I can give you the solution in a sentence: Control 
your light, and don't let it leak and spill out into 
the shadows. 

Happily, with the development of faster films, 
you do not require great floodlights. You can touch 
your celluloid canvas with delicate brushes of light 
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Fig. 2. Camp-fire scene taken indoors on a sound stage. 
Two No. 2 photofloods were set behind the "fire," and an 
oil-soaked wick was burned in a pan to give wisps of smoke 


from small, inexpensive, low-power lamps. 

To illustrate how small lamps may be 
used to create precision lighting, I have se- 
lected four stills from two recent pictures 
which I filmed. Alongside each photo, you'll 
see a diagram that shows in detail where 
the lights were placed—key lights, cross 
lights, filler lights. These drawings may 
seem complex, but don’t let them frighten 
you. You need follow nothing but their gen- 
eral pattern, employing fewer units. Make 
sure only to attain the desired balance of 
lights and shadows. 

The largest light ordinarily needed for 
amateur use is a so-called “dinky,” or very 
small 150-watt spotlight. From this, you 
can taper down through the new 75-watt 
“peanut” tubes (projection lamps) to or- 
dinary 50-watt unfrosted household lamps. 

Now let’s look at my examples. Since 
they are professional work, a few larger 
lamps have been used, but that does not 
alter the validity of what I have just said. 
The amateur generally would encompass 
smaller areas in his pictures and there- 
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fore need nothing larger than 150 watts 

The first example (Fig. 1) presents a 
candlelight scene. To strike the proper vis- 
ual mood for fast action—menace and sword 
play—we combine the effect of candlelight 
with a trace of weak daylight outside the 
window. 

The set-up is simple. A baby spotlight of 
the 500-watt type shines across the table 
into the face of the frightened man in the 
chair. A second baby spot similarly illumi- 
nates the masked bandit and white back 
wall, causing his shadow to stand out promi- 
nently. In the background, the alcove is 





illuminated by a third baby spot, covered 
with silk to diffuse the beam. A smaller 
spotlight (No. 4), also silked, projects the 
weak evening sun through the windows. 

Note that the masked man leans against 
a tall candlestick. To create the illusion of 
his being lighted from that source, we place 
a dinky spot (No. 5) on the floor slightly 
closer to the camera than the candlestick, 
and concealed from the lens by the table 
and chair. Also concealed nearby, another 
dinky (No. 6), silked for diffusion, lightens 
the shadows in the corner beyond the 
players. 

Don't be afraid to experiment. You'll find 
you can hide all sorts of lights behind tables 
and chairs, and even people, where they'll 
be effective. In Fig. 2, for example, we have 
an outdoor effect, although this actually 
was filmed indoors on a sound stage 

Here we have a different light source, the 
open fire. But flickering flames cannot pro- 
strong foreground illumination and 

Shadows. What do we do to over- 
come these difficulties? Simple. Place two 
No. 2 photofloods behind the fire, and burn 
an oil-soaked wick in a metal pan placed 
behind them to get the firelight effect. Baby 
spot No. 1 (500 watts) is set on the ground 
near the fire, directed toward the two men 
at the covered wagon. A dinky (No. 2) 
nearby lightens shadows toward the left. 
High-light the two men sitting near the 
center with dinky No. 3; rim-light the men 
at left and center foreground with a baby 
(No. 4) placed high on the left; and 
provide soft front lighting with a 
baby spot (No. 5) alongside the camera. 
Two other baby spots ( Nos. 6 and 7), both 
silked, high-light the background and il- 
luminate the backing in the distance. 

The dramatic intensity of the scene shown 


duce 


strong 


spot 


silked 
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Fig. 3. A scene of dramatic in- 
tensity in which the lighting 


makes Tyrone Power, masquerad- 
ing as a monk, darkly invisible 
to Linda 
spots and six 


Darnell. Three baby 


"“dinkies" were used 


in Fig. 3 is due almost entirely to the light- 
ing. One face is completely obscured in a 
heavy shadow. Why? To make Tyrone 
Power, masquerading as a monk, darkly in- 
visible to Linda Darnell; to present her 
beauty attractively; and to give the set 
pleasing composition while keeping the 
lighting of the subjects logical. 

A glance at the diagram shows nine light 
sources—three 500-watt baby spots and six 
150-watt dinkies. A baby spotlight (No. 1) 
furnishes the key light, bathing the actress’ 
face strongly and hiding Power's features 
in deep shadow. Baby spot No. 7, placed 
high and beyond, separates Miss Darnell 
from the background by back-lighting both 
the rail and the actress. Baby spot No. 6 
gives additional top back light. 

Now we come to the lighting which pro- 
vides the effects that make the scene. 
Dinkies Nos. 2 and 3 are hidden behind flow- 
ers on the altar, and cast their beams up- 
ward along the wall. Notice that the rays 
strike in front of the unlighted candlesticks, 
casting their shadows against the wall. But 
note that dinkies Nos. 4 and 5, concealed 
behind flowers on the smaller altar at right, 
flood the wall behind the candlesticks. 
Again, this method is logical because these 
candles are lighted, and the lights produce 
a visual effect of illumination from the 
candles. 

Two other dinkies, Nos. 8 and 9, illumi- 
nate a wall figure behind the actress and 
provide soft filler light in the right corner 
of the room. 

Suppose, instead of modern lamps or can- 
dles, you plan a scene calling for an old- 
fashioned oil lamp to be suspended over a 
kitchen table. Mother and sister are your 
characters. Transpose Fig. 4, eliminate 
seven of the players, and you have it. 
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Main lighting comes from the oil lamp, 
but a No. 2 photoflood bulb inside the lamp 
shade provides the light, reénforced by a 
dinky directed downward from the ceiling. 
Key lighting on the three men behind the 
table at left comes from a dinky (No. 2) 
concealed on the table by a character sitting 
in the foreground. The strong light striking 
the face under the window at the right 
comes from another dinky (No. 3) hidden 
by the man standing in the foreground. The 
character at the extreme right is illuminated 
by dinky No. 4. Three others illuminate the 
backing seen through both windows, and 
provide the faint light entering the win- 
dows. 

Professional cinematographers long have 
hoped for a combination of fast film emul- 
sions and small lights that would enable 
pictures to be taken under natural levels of 
illumination. Not only has that day arrived, 
but it is a comparatively simple matter for 
you to translate the set-ups I have de- 
scribed for use in your own home. Keep in 
mind the importance of using small, hidden 


lights for the intimate effects. Experiment 
constantly, and you'll be well rewarded. 
Most of your scenes will employ only one 
or two characters. This means you will 
cover a small area with your camera, there- 
fore require even less lighting than I have 
described. The dinky, with its 150-watt 
lamp, is the largest you'll need. Ingeniously 
placed, inexpensive floodlights, peanut tubes 
clipped to lamp shades, even 50-watt house 
lamps screwed into reflectors, will enable 
you to build photographically dramatic ar- 
rangements. But control your light. Don’t 
let it spill over into the shadows. That's 


the whole trick. There isn’t any more, 


Fig. 4. The main light comes from a No. 2 photoflood in- 
side the lamp shade (A), reénforced by a “dinky.’’ Two 
other “dinkies" are on the table; another is at far right; 
and three more lamps provide light outside the windows 





A NEW 2', BY 3'% CAMERA, the 
Kodak Medalist, combines the con- 
venience of roll film and the ad- 
vantages of cut film, film packs, and 
plates, which are used with an ac- 
cessory back. It has the scope, 
curacy, and operating refinements 

a precision miniature. The lens is a 
coated 100-mm., f/2.5 Kodak Ektar, 
said to be the finest lens ever avail- 
able in the 2',” by 3',” field. Its 
formula is a new one. The shutter is 
a special model Kodak Supermatic No 
2, with nine speeds from 1 to 1/400 


second at apertures otf 


AUTOMATIC FILM SPLICER. Simple and rapid in 


operation, there is a new splicer now on the 
market for joining 8-mm., 9!2-mm., or 16-mm. 
film. The cutting leaves are designed precisely 
in order to avoid any overlapping or separation 
of emulsion and the resulting white or black 


lines. A double-edged file of hardened steel for 
scraping the emulsion is accelerated in action 
by means of a spring on its spindle. Grooves in 
the cutting leaves catch surplus cement and keep 
it from running down the film. This is a par- 
ticularly important feature in preventing dam- 
age when handling Kodachromes. The splicer is 
made of chrome-plated steel throughout, and is 
mounted on a skidproof and warp-proof ebony- 
finished wood base. The original design came 
from Switzerland for production in this country. 


DARKROOM VENTILATORS of a reduced size for use 
in home or small commercial studios have been 
made available. The unit is composed of a 
standard, self-cooled motor propeller fan mounted 
in a steel panel, a baffle or hood designed to pre- 
vent the introduction of light without restricting 
air flow, and a fan guard. It will change the air 
in the room approximately every two minutes, 
exhausting dampness and odors along with the 
old air. The motor is of the type that is said to 
“breathe,” a feature that keeps it from gumming 
up in contact with foul air. Operation is on 
ordinary house current by means of a common 
cord and plug. It is said the device takes 
no more current than an average light bulb. 
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Adjustable Print Straightener Utilizes a Shade Roller 


N ORDINARY window-shade roller is 
A the basis of the adjustable photo- 
graphic print straightener illustrated. Other 
parts needed are a polished metal roller, a 
strip of canvas, and two metal brackets. 

The shade roller is a short standard one 
with a spring about 8” long. Pull out the 
round pin at one end, remove the cap, and 
saw the roller to fit between brackets 11” 
apart. Replace the cap and drive in the 
pin. Then uncrimp the cap at the spring 
end, remove the ratchet cogs, replace the 
spring assembly, and recrimp the cap. 

Turn the metal roller as indicated, and 
polish it. Shape and bend 16-gauge metal 
brackets as shown, and mount on a narrow 
wooden base, with the metal roller between. 

Light canvas or any other heavy, non- 
stretching cloth may be used for the feeder 
belt. Cut the material '.” narrower than 
the shade roller and about 20” long. It is 
attached with small tacks or a strip of 
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Above, the parts. Left, the angle at which the 
belt is held governs the amount of reverse curl 


adhesive tape. The wooden roller is then 
inserted in the brackets, and the free end 
of the feeder belt is slipped underneath the 
polished roller so that the handle may be 
attached. This consists of two lengths of 
half-round molding, screwed and glued on 
opposite sides of the belt. The roller spring 
is next wound up firmly with pliers. 

To use the machine, withdraw the canvas 
feeder belt to its full extension and insert 
the prints one at a time, face down. These 
are drawn underneath the polished roller, 
which gives them a slight reverse curl. 
Withdraw the belt at different angles for 
varying degrees of reverse curl. Pull the 
handle straight up for double-weight or 
badly curled prints, and straight out for 
slightly curled prints and those on lighter 
paper.—SOUTHARD BURDSAL, 


Unusual Titles Filmed 
Through Fluted Glass 


BY PHOTOGRAPHING home movie 
titles through a sheet of ribbed 
architectural glass, Clarence N. 
Aldrich, of Long Beach, Calif., ob- 
tains a variety of unusual effects. 
To fade in a title, for example, the 
glass is first held near the camera 
lens, then lowered to within 6” of 
the lettering, and finally moved out 
and away. To fade out, the process 
is reversed. The flutings of the 
glass, when held parallel to the let- 
tering, permit the title to appear 
sharp and clear, but any movement 
of the glass causes the lettering to 
undergo a curious sequence of dis- 
tortion. In this work, Aldrich uses 
a vertical titler in outdoor light. 
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Locomotive Photographer 


Joseph Lavelle has 37,000 railroad-engine pictures 
in his collection . . . took 22,000 of them himself 


By JOHN H. WALKER 


OSEPH LAVELLE is a round, beaming 

little man of 51 years. He is a diligent 
amateur photographer and lives near the 
world’s largest airport. There is no hour of 
the day that does not bring to his house the 
deep drumming of mighty engines as the 
big transports glide in toward their landings 
or climb majestically to the western air- 
lanes. Yet he would no more think of tak- 
ing a picture of a plane than he would of 
swimming the Atlantic. For Mr. Lavelle 
has devoted a good part of his life to a 
highly specialized hobby. As a photogra- 
pher and a collector, he is interested in one 
subject and one alone: Railroad locomo- 
tives. 

At present he has slightly more than 37,- 
000 photographs of locomotives. No other 
private collection even approaches his in 
scope, although the cult of railroad fanciers 
is by no means a small one. 

Mr. Lavelle took about 22,000 of these pic- 
tures himself, all on post-card size negatives. 
The rest are older photographs which he 
bought, found, salvaged, or copied. The en- 
tire collection is filed and card-indexed with 
scrupulous care, the negatives in light-tight 
envelopes, the prints in albums arranged by 
railroads, types, and years. 

You might assume that a man so fasci- 
nated by the iron horse must have been a 
railroader all his life. And you would be 
totally wrong. Joseph Lavelle has never 
worked a day for any railroad. An injury 
in early childhood impaired the sight of one 
eye, and this handicap made it impossible 
for him to get the kind of operations job 
he would have liked. 
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He has sold hardware during most of his 
working career, and has been with his pres- 
ent firm in New York for 18 years. 

He was interested in railroads as soon as 
he was old enough to know about them, 
however, and so were all the members of his 
family. For one thing, their house out in 
the Queens residential section of New York 
City (not far from La Guardia Airport) 
used to be right next to one line of the Long 
Island Railroad. The district has been built 
up for homes and its nature has changed 
completely, but Mr. Lavelle is still living on 
the same corner after 48 years. That’s al- 
most unheard of in New York, but he just 
likes it there. 

“Here’s how I got started,” he says. 
“Years ago, when I was just a little kid, my 
uncle used to take me into town to the 
Grand Central Terminal. It was all open 
then. The roundhouse was near-by. The 
steam locomotives came right into town. 
You could see everything. I still remember 
them—compound ten-wheelers. 

“Well, I got the habit of jotting down the 
number of every engine I saw there, and 
when I saw one again I'd put a dash after it 
every time. After a while I thought to my- 
self, why not take a camera along? So I 
did. And I've never stopped making pic- 
tures of them.” 

His first camera was a primitive box 
model. He has had several others since 
then, but they all had one thing in common 

they gave him a good-sized negative. He 
has never learned to like the miniature 
camera. 

“I don’t see much point in taking a small 
picture and going through the process of 
blowing it up when you can get a good-sized 
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negative to start with. For locomotives I 
like the post-card size.’ 

Mr. Lavelle has never bothered with 
gadgets. He uses an old model roll-film 
camera which he picked up secondhand sev- 
eral years ago. It replaced a similar but 
much older box, and has a better lens—a 
Goerz Dagor, 6'2” focal length, speed f/6.8. 

All his equipment is characterized by the 
same simple, no-nonsense quality. When he 
began expanding his collection by borrow- 
ing and copying rare photos of engines, he 
realized he would need a copying camera. 
He didn't want to spend muth money for it, 
so he decided to try an experiment and 
make his own out of cardboard cartons, 
black paper, and glue. 

It functioned perfectly for several years 
and copied some 1,800 pictures for him. 
Mr. Lavelle scrapped it two years ago in 
favor of a newer model, this time made 
from an old view camera which he had 
picked up cheap. He designed and made a 
set of wooden tracks for the box to move in, 
to simplify focusing. 

Mr. Lavelle’s approach to photography is 
very frankly that of a collector rather than 
a creative worker. The camera is simply a 
recording instrument; what he wants are 
clear, honest record prints of his locomo- 
tives. His standard way of taking the shots 
is either directly broadside to the engine, 
or from an angle which gives him a three- 
quarters profile. 

That position is the best to show the de- 
tails of the engine’s design, especially the 
number and arrangement of the drivers 
and wheels. Mr. Lavelle has almost no ac- 
tion pictures in his files, and he never makes 
any conscious effort to dramatize or glam- 
orize his subjects. He would consider this 
undignified and unscientific. The qualities 
of power, humor, quaintness that appear in 
his pictures are inherent in the locomotives 
themselves. 

Among the older and more unusual of 
his pictures are some that he has dug up 
from out-of-the-way sources and copied. 
For instance, there is a monorail locomotive 
called “the Boynton Bicycle.” “Very little 
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is known about it,” says Mr. Lavelle, “ex- 
cept that it was built by the Portland Com- 
pany in 1887.” The drivers of another freak 
were thrust up at an angle to a kind of 
overhead flywheel which drove the lower 
main wheels. It was built by the Grant 
Locomotive Works in 1880 and wasn’t suc- 
cessful. 

Mr. Lavelle is not taking so many pic- 
tures lately. He keeps up with the new 
streamlined locomotives, because many of 
them are old friends unchanged mechanical- 
ly, with fancy stainless steel coats plastered 
over their honest boilers and steampipes. 
He takes the pictures for the record, but 
the new types leave him cold. They just 
don’t look like locomotives. 

Another problem he has run into is that 
of the national defense emergency, which 
has led to a vast tightening up of restric- 
tions around yards, shops, and factories. 
The day when an earnest amateur could 
prowl at will with a camera in those pre- 
cincts is definitely past. He had planned a 
vacation trip out to the Middle West and 
back through the South, taking pictures all 
the way, but gave it up after seeing the red 
tape he would have to buck. 

For the present he will concentrate on 
his files, going over them and reorganizing 
some parts. He'll also be able to give more 
time to a side-line collection of books, man- 
uals, pamphlets, and other printed matter 
relating to railroads, which grew up more 
or less by itself. He estimates there are 
about 400 of these items altogether. 
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N SHOWING home movies or 
slides, one of the prime essentials 
is a table or stand of appropriate 
height for holding the projector. 
Usually a card table is set up, or a 
table from the living room is cleared 
off and pressed into service. Better 
than either is a combined case and 
stand of the type illustrated. 

In this instance 42” maple was 
used for constructing the case, 
though plywood or leather substitute 
on a wooden frame could be used 
quite as well. Three holes were 
drilled at the correct angle in the 
bottom of the case to hold the lower 
ends of the telescopic metal legs 
from a discarded camera tripod. The 
upper ends of the legs were secured 
to the case top with small metal 
angles. When the tripod legs are 
fully collapsed, the rubber-tipped 
ends project through the case bot- 
tom sufficiently to form feet. 

Convenient racks for holding ex- 
tra reels of film are built into the 
upper corners of the case. Above the 
projector is another shelf for hold- 
ing a splicing outfit, extra bulb, and 
other accessories. In the lower cor- 
ners there is room for extension 
cords and attachments. The strap 
handle is slotted so that it will flat- 
ten out when the projector is placed 
on top. 

The case can be set up instantly 
for use as a stand by pulling out the 
rubber-tipped legs to the correct ex- 
tension. The projector is then taken 

- out and placed in operating position 

Stand and Carrying Case on top. 
The dimensions for the construc- 
+ + tion of the case will vary with each 
for Movie Projector type of projector, but they can be 
worked out easily by the crafts- 


By L. C. PELTIER man. 
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Homemade Folding Lens Shade Fits into a Cigarette Case 


TRIANGULAR sections of black 
cloth fastened with rubber ce- 
ment as shown to a frame of 
stout cardboard, such as heavy 
photo-mounting board, form a 
compact, inexpensive folding 
hood for a camera. To determine 
the size, make an experimental 
hood of black paper and fit it over 
the lens after focusing a scene on 
the ground glass. The hood must, 
of course, not obliterate any part ? 
of the image. To make this test : A wire clip attached by cement- 
on roll-film cameras, tape! a piece at | | ~ heavy paper over part of 

: . ot a it holds the hood on the lens 
of tissue paper over the film 
track. When cutting the flexible \. CLOTH II Although shown unpainted for 
cardboard strips, be sure the grain ‘ \ HI } clearness, the hood should be 
of the material runs lengthwise finished a dull black all over 
for strength.—ROBERT SCOTT. 


HOLE FITS _ 
LENS MOUNT 


Spring Clip on Tripod 
Holds Accessories 


A SPRING clip screwed to one leg 
of a wooden tripod, or fitted to a 
tubular metal tripod like a large 
pencil clip, is a handy gadget for 
the photographer. It provides a 
place for the dark slide, or for any 
other lightweight accessory, such 
as the focusing cloth, and thus pre- 
vents such articles from being mis- 
laid or dropped on the floor. The 
clip should not be attached where 
it interferes with the closing of the 
tripod.—-R. O. LISSAMAN. fees 


Adapting an Old Synchronizer Unit for Multiple-Flash Work 


MULTIPLE-FLASH photography requiring Screw the shell from 
extension sockets and an additional battery an old lamp socket 
cell can be done with ordinary synchronized- over the base of the 
flash equipment altered as shown. Cut off  Pl¥g for good fit 
the threaded end of an old flash-light case in the quick-change 

socket. At right, the 
and solder it to the synchro-flash battery complete equipment 
case to provide space for the extra cell. The 
regular threaded cap will fit this piece. A 
10-cent plug having a socket and two prong 
outlets completes the assembly.—K. M. 
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.odak Veri- 


tends the snapshot 
day.” lets you get 
swell snapshots eve 
when the day | 
Load up now with 
Kodak Verichrome 
Film. 


Outdoors .. . Indoors— you can always count on KODAK FILM 
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F“ L days are full of pictures... 
harvest scenes, hunting and hik- 
ing and football shots . .. And when 
evening comes, the cozy, brightly 
lighted world indoors yields particu- 


larly precious family snapshots. 


Will you get really good snapshots 
this time of year? Yes; not a doubt 
of it. Last fall and winter, average 
picture takers made millions of suc- 
cessful snaps. So be sure to get your 
share... Eastman Kodak Company, 


Rochester, N. Y. 
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it night. A 
fascinating new sport 
for your camera 
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simple directions ... also 
tells about flash pictures. 
At your dealer's. 
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ELAY is costly when your car begins 
to use too much oil. Oil-pumping is the warn- 
ing that all is not well within your motor. 
Usually it means rapid cylinder wear has 
started ... and that can be much more ex- 
pensive than buying extra oil. At the first sign 
of oil-pumping in your car. truck or tractor, 


install Hastings Steel-Vent Piston Rings. 


TOUGH — BUT OH SO GENTLE 


TOUGH on Oil-Pumping 
GENTLE on Cylinder Walls 
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STEEL-VENT PISTON RINGS 
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Gus Talks Tire Turkey 


Continued from page 144 


Then put your spare tire on the right rear.” 

A car stopped outside the shop door, and 
half a minute later Henry Miller came in, 
looking worried. “Say, Gus, the missus 
tells me that you say there’s something 
wrong with our front-end again. You fixed 
that up not so long ago. Wouldn't a new 
set of tires do for now?” 

“I'm sorry, Henry, but it wouldn't,’’ Gus 
said. “I don't know just what's the matter 
with your front end, but I can tell from the 
way your tires have worn that it’s out of 
alignment somewhere. Putting new tires 
on without straightening it would just be 
wasting good money—and good rubber.” 

“All right,” Miller said. “You're the doc- 
tor, Gus. Got time to take a look tonight?” 

“Sure thing,’ Gus said. “Bring your bus 
in and I'll check it. 

Miller drove his car into the shop. The 
first thing that Gus did was reach in and 
try the steering wheel. ‘Too loose,” he said, 
making a note on his order pad. ‘That's 
bad for your tires. Now let’s check ’em.” 

He checked the tires. Each showed a dif- 
ferent pressure, and only one of the four 
showed the correct pressure. Gus shook his 
head sadly. “You ought to try to get Mrs. 
Miller to stop in here once a week and have 
her tires checked,"’ he said. “‘They’d last a 
lot longer if she would.” 

He inflated the tires to their proper pres- 
sure. Then he had Miller run the car onto 
the wheel-alignment rack, and made a lot 
more notes on his order pad. Then he com- 
pared his notes with a table of figures in a 
book he brought over from his workbench. 

“Some one must have given your front- 
end a hard bump while you were parked,” 
he told Henry diplomatically. “All the 
steering angles are off. To get good service 
out of these modern cars you've got to have 
the caster and camber and toe-in in exact 
agreement with the manufacturer's speci- 
fications. ... Knee action is O.K. .. . King- 
pins are loose.”” He checked the brakes. 
“Here's a broken brake-shoe return spring,” 
he reported. ‘That makes the shoe drag, and 
plays the devil with the tire. ... There's oil 
leaking from the rear-end, Henry—a gasket 
must have gone bad. Your left rear tire is 
oil soaked—there must be a puddle from 
the leak on your garage floor. Oil's very 
tough on rubber, you know, and ruins brake 
linings. ... Well, I guess that’s all, Henry. 
Bring your bus around as soon as you can, 
and I'll fix it up.” 

“I'll leave it here now,” Henry said. “And 
I'm going to tell the missus plenty about 
the way she’s got to treat those new tires!” 
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A 60 miles an hour, the ignition coil and distributor 


in a modern car produce and deliver “‘lightning’ 
at a speed that makes machine-gun fire slow by com- 
parison. 200 times a second these units take the six volts 
from the battery, build it up to as much as 18,000 volts, 
and deliver it to the correct spark plug. No less remark- 
able is the fact that each high-voltage impulse is timed 
to within 1/10,000 of a second. 


Such accuracy of operation calls for experienced design 
and careful manufacture. Delco-Remy has pioneered 
and improved automotive electrical equipment since 
the early days of the industry. Delco-Remy coils, dis- 
tributors and other electrical units have been con- 
stantly refined to help bring you the smooth power and 
economy you enjoy in today’s great cars. 

When replacements are necessary in a Delco-Remy 
electrical system, insist upon Delco-Remy original 
equipment parts or exchange units. That is the only 
way to maintain the performance that was built into 
your car by the manufacturer. 


Deleo Nem 
World’s Largest Manufacturer of Automotive Electrical Equipment 
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YOU ASSURE YOURSELF AN EXPERT JOB AND 
SAVE MONEY WHEN YOU TAKE YOUR CAR TO 
AN AUTO-LITE SERVICE STATION 


r the first warning of engine trouble, have 
f your car checked by a qualified service- 
man. This is particularly important when it 
concerns electrical units—the “‘nervous sys- 
tem'’ of your car. Auto-Lite servicemen are 
trained specialists in starting, lighting, and 
ignition. They carry a stock of original Auto- 
Lite service parts that are used as standard 
equipment by more than half of America’s car 
manufacturers. For expert workmanship and 
original factory parts at a fair price see the 
man who displays the Auto-Lite service sign. 

THE ELECTRIC AUTO-LITE COMPANY 

Telede, Ohio Sarnia, Ontario 


STOP AT THE 
AUTO-LITE SIGN 


for expert auto- 
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ORIGINAL PARTS ASSURE “LIKE-NEW” PERFORMANCE 
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War in the Stratosphere 
(Continued from page 109) 


available at the gunners’ battle stations.” 

The airplane’s fuselage should be circular 
rather than of oval or elliptical cross sec- 
tion, because a tube under internal pressure 
always forms a circle, pressure being 
equal at all points. The hump formed by 
the pilot’s cockpit is reduced, or completely 
eliminated. Fortunately, the designers 
found that dural heavy enough for the skin 
of a big bomber was also sufficiently strong, 
when properly stressed, to withstand the 
internal pressure at high altitudes. Win- 
dows are of Plexiglas, chosen in preference 
to glass because of its high strength-weight 
ratio. 

This pressure is obtained through super- 
charging. Air is drawn from a duct in the 
leading edge of the bomber’s wing. From 
here it passes through a water separator, 
through two large superchargers driven by 
the ship’s inboard motors, through a steam 
radiator in the wing, through the inter- 
cooler to reduce the temperature of the 


air, through the inflow regulator, on through 


the cabin, out through the floor, then 
through the outflow valve which is a part 
of the same unit with the inflow regulator. 
A flight engineer controls the supercharg- 
ing from a special panel behind the pilot’s 
station. 

zetting the interceptor and its pilot up to 
meet these substratosphere bombers in- 
volves even more ironing. Like the bomber, 
the interceptor must be fitted with high- 
powered engines whose power is kept high 
by the use of both centrifugal and turbo- 
superchargers, constant-speed propellers, 
automatic mixture controls, etc. There 
are, so far as is known, no pressurized pur- 
suit planes or interceptors. The reasons: 
The cockpits are, of necessity, irregular in 
shape and they are small. Even if they 
could be shaped so as to take pressurizing, 
the ship's supercharging equipment would 
weigh so much that some of its perform- 
ance would be sacrificed. The only imme- 
diate solution seems to be the use of pres- 
surized suits of the Wiley Post variety. 

Present suits are electrified to provide 
warmth for pursuit pilots and bomber 
crews, and the novel feature of these is the 
“electric underwear.” This is a heavy woolen 
union suit into which wires are scwn in 
parallel waves—to give an accordion effect 
to permit stretching and body movement— 
for heating. This unit is covered by an 
outer shell of heavy gabardine, and heated 
boots and gloves complete the outfit. The 

(Continued on page 222) 
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A thousand horsepower 
screaming from its mighty 
engine—flashing skyward at 
400 MPH—multiple machine 
guns and cannon ready to spit 
deadly fury at enemy bombers, 
the Bell Airacobra interceptor 
pursuit plane is a_ striking 
symbol of America’s growing 
defense. 

Only precision hitherto un- 
matched in quantity produc- 
tion makes this modern war- 
plane possible. Its building is 
a tribute to the skill of the 
men and the precision of the 
machines that work day and 
night onits thousands of parts. 


ATLAS PRESS 
COMPANY 


In the Bell Aircraft Plant at Buffalo—the Atlas 10-inch 
KALAMAZOO Lathe helps importantly in machining small parts. 
MICHIGAN 


ATLAS PRESS CO. 
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“Keep ‘em Flying!” : 





To keer planes in the air, good men are needed 
on the ground. These, in turn, need good tools 

both in building planes and in keeping them 
in good flying condition. 

Files. In the great airplane factories and 
around the air fields, you will probably see 
Nicholson or Black Diamond files in use. You'll 
see them in shipyards; in tank, truck, munitions 
and ordnance factories. The Nicholson guar- 
antee of Twelve perfect files in every dozen in- 
dicates why these files are so widely preferred 

. and why they should be your choice, in your 
own shop or training work or in the plant in 
which you are employed. 
© Improve your value as a mechanic by becoming 
familiar with the Nicholson special purpose files widely 
used by defense industries today Stainless Steel, 
\luminum, Brass, Long Angle Lathe. Die-maker’s, 
Die-cast, Shear Tooth, Foundry At hardware and 
mill-supply houses FREER TECHNICAL BULLETINS, 


FREE 28-PAGE BOOK —''A File for Every Purpose" 
NICHOLSON FILE CO., 19 Acorn St, Providence, R. 1, U.S.A. 


(Also Canodian Plant, Port Hope, Ont.) 
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War in the Stratosphere 


(Continued from page 220) 


heater control insures comfort through a 
range of temperatures from 70 above to 60 
below zero. These suits are many pounds 
lighter than the heavy leather and sheep- 
skin-lined garments formerly used by the 
Army and Navy aviators. Cockpit heaters 
are also used to keep the fighter pilot's 
office warm. Plane performance and bodily 
comfort are only a part of the flyer’s wor- 
ries, however. There are operational prob- 
lems at these high altitudes which call for 
a very special kind of flying technique. He 
must watch himself at every turn, both 
literally and figuratively. 

A steep turn at 30,000 feet, if not proper- 
ly executed, may cost the interceptor pilot 
his life. It’s all a matter of G load factors 
and wing loading. The air is one third the 
density of that near the ground, and the 
plane’s power plant—engine and propeller 

is at its maximum power output to keep 
the “thrust’’ normal. The sea-level stalling- 
landing speed of his ship is, say, 75 miles 
per hour, with the wing flaps down. With 
flaps up, it is 95 m.p.h. POPULAR SCIENCI 
readers know about the manner in which 
G's build up ina pull-out from a dive. A 
Bell Airacobra interceptor weighs 6,662 
pounds and is subjected to the force of 1G 
in level flight in smooth air. Deviation from 
this straight, level course results in a 
higher load factor acting upon the wings 
the number of G's depending upon the speed 
and sharpness of the maneuver. Speaking 
aerodynamically, a vertical or near-verti- 
cal turn is a lateral pull-out, and in the 
upper half of a loop the plane describes an 
upward pull-out. A 3-G acceleration in any 
direction imposes a 19,986-pound load on 
the Airacobra’s wings. Therefore, the stall- 
ing speed is increased about 55 percent. 
We are talking in terms of low-altitude 
performance. Up in the substratosphere, 
the stalling speed is proportionately higher 
because of the rarefied air. A steep, high- 
speed turn causes the ship to “mush,” or 
skid and this sliding often slows speed to 
the stalling point, which at these altitudes 
can be as much as 70 percent higher than 
normal because of the imposed G-load fac- 
tor and the high wing loading inherent in 
any high-performance interceptor. 

Not only will the ship stall and spin out 
of a too-tight turn, but it will fall out of 
control several thousand feet before the air 
becomes dense enough for the controls to 
gain a grip and right the plane! During this 
time, of course, the interceptor pilot is cold 

(Continued on page 224) 
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Every Craftsman should have this 
3) Mew Workshop library’ 


@ A practical, up-to-the-minute, modern workshop 
library containing over 1400 photographs and line 
drawings—covering every phase of operation and 
maintenance of every major workshop motor-driven 
tool—with hundreds of special operations explained 
—valuable shop hints, short cuts, and scores of time- 
saving tables. Shows ycu how to operate all major motor- 
driven tools, how to use all accessories properly, how to 
perform every important operation, how to obtain unusual 
results, how to solve shop kinks and problems and how to 
keep your tools and accessories up to top efficiency. Every 
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OCEAN - SPANNING 
CLIPPERS USE AUTO-LITE 
BATTERIES IN 
AN EXACTING SERVICE 
THAT HAS ESTABLISHED A 
WORLD'S RECORD 


1 OUT OF EVERY 3 CAR 
MAKERS SPECIFIES AUTO-LITE 
BATTERIES AS STANDARD 
EQUIPMENT AFTER 
TESTS BY THE INDUSTRY'S 
TOP-RANKING ENGINEERS 


O get power, dependability, longer 

life in your next automobile battery 
follow the example set by the world’s 
top-ranking engineers. Their recommen- 
dations have made Auto-Lite Batteries 
standard equipment for 1 out of every 3 
car manufacturers. What's more, these 
batteries are used by giant flying clippers 
spanning the Atlantic and Pacific Oceans. 
Enjoy the advantages of Auto-Lite—a 
top quality battery—now 
priced with the lowest. 
USL BATTERY CORPORATION 

A Subsidiary of 

The Electric Avto-Lite Company 

NIAGARA FALLS, NEW YORK 


AUTO-LIT 
BATTERIES “225%: 


SAL ANCES UNIT OF THE 
c.ecrercas SYSTEM 


War in the Stratosphere 


(Continued from page 222) 


meat for the enemy fighter who follows 
him down. 

Altitude fighting is mostly a hit-and-run 
affair because of the impossibility of close- 
in fighting and rapid maneuvering. The 
pilot lines up the bomber or enemy fighter 
in his reflector sight, fires away, then pulls 
away—gently. There is not only the danger 
of stalling, but also the danger of “blacking 
out.”” Medicos believe that this occurs more 
readily at high altitudes. 

If, for any of a number of reasons, the 
interceptor pilot or members of the bomber 
crew are forced to bail out of their high- 
flying craft, they must carry oxygen with 
them or perish. This is not difficult. The 
rubber supply tube is disconnected from the 
plane's tank and attached to a small flask 
in the flying suit. Sans oxygen, one would 
have to drop from 35,000 feet to 20,000 feet 
in just one and one half minutes if one were 
to remain conscious. He could fall free 
within this time, but anoxemia suffered 
during even this short interval might affect 
him so as to make thinking cloudy. He 
could, conceivably, forget to pull the ‘chute 
ripcord. On the other hand, if he bailed out 
at 35,000 feet and opened his ‘chute imme- 
diately, about ten minutes would be required 
to float down to 20,000 feet. He would 
never reach earth alive. 

The solution to these problems and others 
is being sought by the Air Corps’ aviation- 
medicine staff at the Wright Field Phys- 
iological Research Laboratory, working in 
conjunction with the Mayo Clinic. Among 
the noted researchers are Capt. Otis D. 
Benson, Dr. W. Randolph Lovelace, Dr. 
Walter M. Boothby—coinventors of the 
BLB “oronasal” oxy mask which won them 
last year’s Collier Trophy—Capt. Harry G. 
Armstrong, Dr. John W. Heim, and Dr. 
Arnold D. Tuttle. The stratosphere keeps 
its secrets well, but there is much that, of 
necessity, must be learned if our bombers 
are to fly much higher and our interceptors 
are to be able to keep their present tactical 
advantages over hostile bombers. 
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A WITTE FOR 
EVERY NEED! 


3 to 30 KVA 
4 to 40 H.P. 


MANUAL, ELECTRIC 
OR AUTOMATIC 


STARTING WITT DIESELECTRIC 
* 


MAKE EVERY DAY “INDEPENDENCE DAY”—by installing your own 
power plant. Any business that uses power 800 or more hours per year 
or whose average monthly electric light bill is $35.00 or more will find 
it worthy of full investigation. WITTE Diesel Engines and Dieselectric 
Plants actually pay for themselves out of savings. 








Installation and operation is simple—an ordinary mechanic can oper- 
ate and care for them. Uses less than 14 pint non-explosive inexpensive 
diesel fuel per horse power hour—produces Electric Light and Power 
for less than le per kilowatt hour. Available under F.H. A. terms NO 
MONEY DOWN AND 36 MONTHS TO PAY. Fill out coupon and mail 
today. Our nearest dealer will give you full information without the 


slightest obligation. 





WITTE ENGINE WORKS—2228 OAKLAND—K. C., MO. 
KIND OF BUSINESS? 

PEAK LOAD DEMAND? 

AVERAGE MONTHLY ELECTRIC BILL? 

REMARKS 


NAME 
ADDRESS 
CITY .. 














2228 Oakland Ave. 


Kansas City, Mo. * LARGEST BUILDER OF SMALL DIESELS + 
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Duro Metal Products Co. 
Dept. HH-23 
2649 N. Kildare Ave. 
Chicago, Illinois 
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ON RAZOR BLADES MAKE BIG MONEY zt HOME / 





t dulls razor blades quickly! A NEW 1 h'd4balels 


lrop or two of 3-IN-ONE Oil applied 
to the edges after shaving prevents Ceclro CUS A B 4 
rust— lengthens blade life! Get it at 14 Y TUS 
Hardware, Drug,Grocery, 10¢ Stores. ‘ > «| New, patented invention makes possible 
big earnings AT HOME. _tteplate aut - 
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4 - r. coat of me t I—witl 
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complete, ready for us 
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, No shop required 
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os fm —| ness. Small investment starts you in b ness 
- 2 s\] Steady repeat. Machine can pay for itse 
week. Send TODAY for FREI SAMPLI 
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SAMPLE and built upon satisfied customers. Act at once! 


BOOKLET _ WARNER ELECTRIC COMPANY 
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Full-Color Prints Now Made 
from Film Transparencies 


HOTOGRAPHIC prints in full color, pre- 

pared by some direct, simplified process, 
have been the dream of thousands of ama- 
teurs since 1936, when the introduction of 
Kodachrome film in miniature sizes made 
color photography almost as easy to the 
camera addict as taking snapshots in black 
and white. Color prints that preserve ac- 
curately the hues of the original transpar- 
encies have also been the need of many 
professionals. By means of a drastically 
new process of printing, perfected by the 
makers of Kodachrome, such prints are now 
available. 

Minicolor prints, as the amateur sizes are 
called, are enlarged from either 35 mm. or 
bantam size Kodachrome transparencies by 
a standardized process, evidently resembling 
to large extent in its technical manipulation 
the Kodachrome process itself. They are 
made only from Kodachromes in 2” by 2” 
mounts, with standard central openings, and 
are available in two sizes. The so-called 
“2X"" size is about 2',” by 314”, and the 
“5X” size about 5” by 7's”. The “feel” of 
a Minicolor print, especially in the smaller 
size, is that of a fine playing card. The base 
is of cellulose acetate colored with white 
pigment 

It is not suggested that the new prints 
will supplant the projected Kodachrome 
transparencies, but they bridge a gap which 
neither the tiny film nor its projection on a 
screen could fill. The smaller size makes 
an attractive miniature for use in a desk 
frame. It may be mounted on personal 
Christmas or greeting cards, or a special 
Minicolor section may be created in the 
photographic album. The larger prints are 
returned mounted and, when framed, make 
attractive decorations for the home. 

Color prints for the professional are called 
Kotavachrome and differ from the amateur 
prints only in the fact that they may be 
made from professional Kodachrome trans- 
parencies up to 8” by 10” in size. Prints 
may be had as large as 30” by 40”. They 
make excellent material for sales portfolios, 
sample books of architects and interior 
decorators, advertising illustrations, ex- 
hibits, home murals, and other uses where 
full color can present a subject more at- 
tractively. 

Both Minicolor and Kotavachrome are 
made with dyes which are as stable as it 
is possible to make to meet the require- 
ments, but exposure to intense sunlight 
should be avoided. With reasonable care, 
it is believed that they will keep their color 
and brilliance indefinitely. 
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AID 
NATIONAL DEFENSE 
BY 


SAVING FUEL! 


SAVE 20T0.50°%o vouuse" 
0 YOU USE 
WEATHER STRIPS AND CALKING AT WINDOWS 
AND DOORS 
Keep out cold wind, Stop Drafts, 
Save fuel permanently—20% or 
more every year. Keep out dust, 
soot and rain. 


ROCK WOOL INSULATION IN WALLS AND ATTIC 
Like wrapping yourhomeinawinter ja‘. 
overcoat. Saves 30% or more in fuel. o “< 
Keeps out summer heat too. Pro- ;: 
vides year ’round comfort. tHe 


ALL METAL STORM SASH FOR ALL TYPES OF 
FR: WINDOWS 
’ Save 10 to 15% in fuel. Designed to 
stay up the year ‘round. Inter- 
changeable with screens in summer. 


CHAMBERLIN METAL WEATHER STRIP CO. 
1323 LaBROSSE DETROIT, MICH. 


How can I save Fuel and get year round comfort with 
0) Weather Strips and Calking []) Rock Wool In- 
sulation [) All-Metal Storm Windows? 

Name 

Address 


INSTALLATION MEN 
WANTED AT ONCE! 


Saving fuel for defense has created 
a demand for Chamberlin Weather 
Strips. That means we need weather 
strip installers, perhaps right in the 
city or section where you live. No 
age limit. If you are a weatherstripper, 
a carpenter, or want to learn our trade 
by working at good, steady wages fora 
48 year old national concern, drop us 
a line right away. We will put you in 
touch with the manager of our nearest 
branch of which there are 60, employ- 
ing nearly 1,000 installers. To do our 
work you will probably need a car and 
some tools. Besides weather-stripping 
we install calking, rock wool insula- 
tion, metal storm windows and screens. 
If interested give us your age, previous 
employment record and two or three 
local references. 


WRITE TODAY! 
CHAMBERLIN METAL WEATHER STRIP CO. 


1323 LaBROSSE DETROIT, MICH. 
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-+. insure correctly exposed pictures 


EVERY SHOT...THIS EASY WAY! 


Joining the thousands who are loading their cameras 
with color film? Then take this tip from the many still 
and movie photographers who never miss getting good 
color pictures every shot pictures rich in detail and 
with natural color tones. Just get yourself a compact, 
simple-to-use WESTON Exposure Meter. Then you can 
be sure of exact camera settings sure of correct ex- 
posures that every picture you take will be 
y as you want it The WESTON is sold by all lead- 
Drop in for a demonstration 

silable which describes all WESTON 
models and also shows how easy it is to get correctly 
exposed pictures and thus prevent future picture dis- 
appointments and expensive film losses. Send for your 
copy today. Weston Electrical Instrument Corporation, 
622 Frelinghuysen Avenue, Newark, New Jersey. 
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for New FREE folder also 
FREE photograph of Jack 
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POPULAR SCIENCE MONTHLY, Dept. 111 
353 Fourth Ave. New York, N. Y. 


WOOD CARVING and WHITTLING 
AN ARTISTIC HOBBY FOR ALL 


shows how to do every 


How to carve 


This new manual you 


kind of wood carving. jewel boxes, 


picture frames, trays, chests, furniture, ete. 
How to do chip carving, level 
incising, in relief. Cars 
animal figures in the round completely explained 
and simplified. 256 Pages. Fully illustrated,—full 
cloth bound. Send only $2.00 and your copy will 
be sent postpaid, or order COD plus postage if 


Mone y back if not satisfied, 


surface carving, 


carving ing human and 


you wish. 


Popular Science Monthly= Dept. 111 
353-4th Ave. New York, N. Y. 





Our Plans Make It Easy 
to Build a Workbench 


RE you planning to improve your home 
workshop for more enjoyment during 
the winter evenings ahead? Why not start 
by constructing the sturdy POPULAR SCIENCE 
workbench shown above? Simple bolted 
construction makes it easy to build, hard to 
overload. Knee space under part of the top 
allows you to sit while working. Other 
features of this compact 24” by 58” design 
are: plenty of roomy drawers, a useful,stop 
that takes the place of an end vise, and 
built-in rollers on which the bench may be 
moved. Blueprint No. 405 (25 cents) gives 
all construction details and a list of ma- 
terials. 
A partial list of our other blueprints fol- 
lows. For a complete list, send a stamped, 
self-addressed envelope. 


MODELS 
er Ship SOVEREIGN OF THE 
SEAS, 20%” hull, 51-52-53-R $1.00 
Cody Coach, 13” long, 144-145-146-R 1.00 
Cc ONSTITUTION (‘‘Oid Ironsid¢s’’), 
57-58-59-R .00 
fagon 23%" long 118-119-120- R .00 
1.8.8. INDIANAPOLIS, 12” long, 216 
Elizabethan Galleon REVENGE, 21” hull, 30” 
long, 25” high over all, 206-207-208-209 ae * 
New Bedford Whaleboat, with complete equip- 
ment, 14” long, 326-R 


(Continued on page 230) 
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New Issue of 1940 Index 


3ECAUSE of an unprecedented demand 
for the 1940 Home Workshop Index, 
our original supply was exhausted, and 
we were obliged to order a second 
printing. If you were unable to obtain 
your copy, it would be advisable to 
order it now. No coupon or letter is 
necessary. Simply address Popular 
Science Home Workshop Index, 353 
Fourth Avenue, New York, inclosing 10 
cents together with a legal-size (No. 10) 
stamped envelope addressed to yourself. 
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CASCAMITE 


For building or repairing ~u garden Sernlense, 
sports equipment — for stainfree veneering and 
cabinet work, use CASCAMITE POWDERED RESIN 
GLUE. Waterproof, moldproof. Instant mixing. 
10¢ to 85¢ at hardware stores. 


Fo 
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r making heavy-duty, weight-bearing interior 
joints on furniture, toys, etc., use CASCO POW- 
DERED CASEIN GLUE. Glues wood and other ma- 
terials. Water-resistant. Easy to mix. 10¢ to os 


hardware stores. 


For all joints subjected to jolts or expansion 
movements of dissimilar materials, use CASCO 
FLEXIBLE CEMENT. Sticks metal, plastics, glass, 
other “hard to glue” materials. Ready to use. Large 


tube, 


25¢ at hardware stores. 


FREE “CASCO G GLUING GUIDE” 


NCI 


CASEIN COMPANY OF AMERICA, 
350 Madison Ave., New York, N. Y. 
Please send me your new, free Casco 
Gluing Guide: 36 pages, 56 pictures — 
complete directions for ail Casco Glues. 
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with these popularly priced (Continued from page 229) 
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How to write your name 
in Steel—or Glass! 


P*. eas 


@ Small mounted wheels provide an 
easy way to mark steel, glass and simi- 
lar materials. Simply mount the wheel 
in the chuck of a a — 

i ildi H hold it like you would a pencil! You 
Ship-Model Building Kits can write your name ina few seconds 

on valuable tools, or inscribe numer- 

for Your Hobby Hours a where they are necessary. With a 
F YOU have never built a ship model, the little practice you can engrave designs 
| on all manner of articles. This is one 

satisfaction that this popular hobby can more way in which Carborundum 
give you will be a revelation. If you are an Brand Abrasive Products can help you, 
experienced model maker, you know how can make your work downright fun! 
hard it sometimes is to obtain the many 
odds and ends required. In either case, you 
will a delighted with a POPULAR SCIENCE Odd Jobs 
construction kit. All the necessary raw : 
materials are included, and a full-size blue- in the Tool Room 
print simplifies every stage of the work. 
Nor are these kits costly. Prices start at 
60 cents for one to build a 7” long model of 
the Hispaniola (the ship in Stevenson's 
Treasure Island), and there is a large selec- 
tion of both sailing and modern ships in 
the low-to-medium price range. 

Typical of the more elaborate models is 
that of the Coast Guard Patrol boat Atlanta, 
shown below. This is 205,” long, scaled 14” 
to 1’. Kit 5S includes anchors, propellers, 
ventilators, mooring bits, life rings, flags, 
a bell, and a brass ladder, and is priced, 
with the blueprint, at $5.40. ; - 

Also available are kits for whittling a sea small tool sharpening. Some of the 
Pa Piige é : jobs being done quicker and more 
captain and six Scotties, and for construct- economically in industrial tool rooms 
ing miniature Colonial rooms. A price list with the help of mounted wheels made 
of all our kits will be sent upon receipt of a by Carborundum ... wheels exactly 
self-addressed, stamped envelope. Address similar to those that help make work 
POPULAR SCIENCE MONTHLY, Dept. 111, 353 in your own shop easier and more fun. 
Fourth Avenue, New York. Send 10c for 95-page illustrated man- 

ual on Home Craftsmanship, and we'll 
include a souvenir sharpening stone. 








@ Surplus stock removal on dies and 
moulds ...cutter tooth forming... 





CARBORUNDUM 
Be reooucss | 


Write Dept. $-111 


THE CARBORUNDUM COMPANY 


Niagara Falls, N. Y. 


. Carborundum is a registered trade-mark of and indi-) 
Kit 5S—A Coast Guard patrol-boat model , |cates manufecture by The Carborundum Company) 
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DIMONIZ 
NOW! 


Protect Finish 
for Winter Driving 


Snow, sleet, and cold weather will ruin 
your car's finish unless Simonized 
So, to save its beauty, protect the lacquer 
or enamel with Simoniz right away. Then 
it will last longer. And your car will look 
jloriously beautiful when Spring rolls 

nd. Remember, every car should be 
imonized, the sooner the better 


niz Company, Chicago, U.S.A 


KLEE NED) 


Buy Wherever 
Automobile Products 
Are Sold 


M 


With the Inventors 


URING their first year of regular op- 
eration, air-mail planes serving 142 
communities have completed 32,000 
nonstop pick-ups and deliveries without los- 
ing a single letter or package. Now Richard 
C. du Pont, of Wilmington, Del., proposes 


extending the successful service to sea. To 
pick up mail from a ship, his plan calls for 
trailing a sea anchor on a cable from a mast 
astern. Air mail would be swung on a sec- 
tion of this cable, equipped with retaining 
checks and breakable links at each end. By 
lowering a hook as illustrated, a plane would 
snap off and haul aloft the breakable section 
and its burden of mail without stopping. 
Meanwhile, loss of the ship’s sea anchor 
would be prevented by an auxiliary cable 
by-passing the detachable part. Deliveries 
to a_ship.could be made by lowering the 
mail, on a breakable section of weighted 
line, to a similarly trailed cable around 
which it would become entangled. With a 
pair of cables secured to different masts of 
the ship, pick-ups and deliveries could be 
made simultane- 
ously.... IT’S NO 
INCONVENIENCE 
to have a heavy 
crate or ingot slip 
from your fin- 
gers, and light on 
your toe—pro- 
vided you happen 
to be wearing a 
pair of foot and 
ankle guards de- 
signed by D. Ca- 
taffo, of Mullens, 
W. Va. The strong 
steel protector 
transmits the 
force of the im- 
pact directly to 
the floor. Com- 
pletely clearing the wearer's shoe, the guard 
turns under beneath its sole, where it is at- 
tached with screws, as shown in the accom- 
panying sectional drawing. An upward 
Continued on page 235 
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A ROYAL PORTABLE WILL HELP 
YOU ON YOUR WAY UP 


A New Royal Portable will help you, as it is 
helping thousands of other men on the way up! 
You'll actually think the keys of 


your Royal when you type sharp, clear records, 


better at 


reports, written ideas . . . anything! 
HELP YOUR CHILDREN TOO 
Thousands of tests made show 
that “typewriter” children av 
erage 17° more homework, 


10% to 30° higher grades in 


FREE HOME TRIAL 
See for yourself. Try a New Royal 
Portable in your own home. There 


many subjects. 
ROYAL PORTABLE T//F 


STANDARD TYPEWRITER 
IN PORTABLE SIZE 


is no obligation. 


*Trade Mark Reg. U. S. Pat. Off, 





Royal Typewriter Co., Inc., Dept. PS-10 


2 Park Avenue, New York City 
(I should like a free trial of a 
Royal Portable, at no obliga- my 
tion writer, s 


Quote trade-in allowance on 


MA/L THIS COUPON 


‘ Address 


Name 








Riuag Good, Timed 


HARLEY-DAVIDSON 


with a 


You bet! Life is a continual round of thrills when you own 
a Harley-Davidson. Evenings, week ends, every free day— 
you swing into the saddle and ride. You go where good 
times ARE — instead of wishing they would come to you. 
And think of the fun you'll have as you pal with other 
enthusiastic riders at rallies, gypsy tours, race meets, hill- 
climbs and other rip-roaring motorcycle events. See your 
Harley-Davidson dealer — ask about his Easy Pay Plans. 
OR ee A se Ct 


MAIL COUPON NOW 
HARLEY-DAVIDSON MOTOR CO., Dept. PS, Milwaukee, Wis. 


Send FREE copy of big 24-page ‘‘Enthusiast’’ magazine filled 
with thrilling motorcycle pictures and stories. Also literature on 
the new Harley-Davidsons. Stamp is enclosed tor mailing cost. 





Name 


Address... Pew eeeecccencees oA ee eee eee en ee rene eres ew ener eereeeeeserenesnaseees 
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HE THINKS | DON’T KNOW HE’S 
TAKING MY SANI-FLUSH TO CLEAN 
OUT HIS CAR RADIATOR FOR WINTER 

















enoug! 


Can't harm alumi- 
a“ 


It's uses 


l rhe Hy gi 
r ; oO. 
* a — Lo ‘anton, Ohi 
Prot uc . 


Send for new FREE catalog of complete . 
line of Machines, Motors and Accessories 
(_IALKER-TURNER CO. 1NC+2111 Berchman St. Plainfield... 


KAYAKS 
INBOARODS 
OUTBOARDS 
ROWBOATS 
RUNABOUTS 
DINGHIES 


i ehtwe 
AK BOAT Co. 
152R.- Custizost. .New York. N.Y. 





(TS cone | 


THIS EXCITING 


ri e 
‘. creat fun amazing your friends — = 
Me wtitying experiments desc en. a a 
( raft Chemistry book. To« ¥ JF, - 
t che mistry whether for N: atten : ‘a 
- f ve ‘ 
S the development of new an ee 
me oducts a re’s fun and adv — = 
ae futu opportunities for a 
4, nd ‘for this valuable Chemecra 
Senc 
book today FREE 


TER CHEMICAL COMPANY 
Hagerstown, Md. 


Chemistry 
Chemistry 
THE POR 

44 Prospect Avenue, 





We can buy it for you 
IN THAT DISTANT CITY 


through Western Union Shopping Service. You describe 
it... . we will buy it and see that it is delivered on 
time. Free telegram with each order. Ask for details at 
any Western Union office. 


BRONZE F OUNDRY ——— 


Make your 











Hine in tives sizes including 2000 Deg. blest Furnaces 
$19.00, $27 750. ‘Lo. b Kansas City Free Circular 

KANSAS CITY SPECIALTIES CO. 
P. 0. Box 6022, mstontiction $-27 Kansas City, Mo. 


aluminum 
li 


$13.50, 


STANDARD sont MODELS 
About ') MFRS. O . PRICE 


“tee ss 70 A WEEK 


All models completely H+ rae like brand new, 
FULL 2-YEAR GU Tee 


No Money Down—10 Day Trial 


Free coyese iN TYPING INCLUDED 
Send for FREE price sm ashing literature in 


s 
INTERNATIONAL TYPEWRITER EXCH, 
Dept.1107 231 W. Monroe St., Chicago, tit. 





From 100 to 550 Volts 4Prciances 


A real necessity for electri- 
cians and home because it has 
Mf 1001 Equipped with a 
Neon light which tells instant- 
ly where trouble lies in electric 
circuits, fuses, cut-outs, motors, 
radios, all kinds of electric ap- 
pPliances, ete. Tells A.C. from 
I).¢. Far superior to ordinary 
clumsy test bulb. Fountain pen 
size with clip for carrying in vest 
pocket. Lifetime guarantee 


PATENTED ruses 
L.S.BRACH MFG. CORP. 


53 Dickerson St., Newark, N. J. 


Uses 


MOTORS 
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extension saves barking the shins against 
machinery or piping. EXPLODING THE 
SHELLS of pecans and other nuts, instead of 
crushing them, is proposed in a series of 
patents recently assigned to the University 
of California. High-speed machinery takes 
the place of hand 
labor to extract 
the nut meats 
with a minimum 
of damage. In 
the electric meth- 
od illustrated, a 
hollow needle 
punctures the nut 
shell and injects 
an explosive gas 
mixture such as 
hydrogen and 
oxygen. Simul- 
taneously, the 
shell is pierced by 
a pair of sharp- 
pointed elec- 
trodes, and a 
spark sets off the 
gas. An alternative scheme dispenses with 
electricity, blowing up the nut with air or 
carbon dioxide gas at a pressure of 200 
pounds to the square inch. ANTISEPTIC 
VAPOR takes the place of steam in a novel 
sterilizing cabinet for surgical or dental in- 
struments, designed by Charles Dupuy of 
Brooklyn, N. Y. In consequence, he declares, 
keen blades may be sterilized up to 50 times 
without injury to the cutting edge; while 
tests have shown the vapor treatment ca- 
pable of killing anthrax spores in only 15 
minutes. An inner, rotating drum is divided 
into four radial compartments. Only one 
compartment can be opened at a time, for 
withdrawal of instruments on its shelves. 
These are replaced with instruments to be 


sterilized, the vapor-tight door is closed, 
and the drum is rotated to the next position. 
This arrangement, which includes seals be- 
tween the compartments, assures that the 
(Continued on page 236) 
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Save on Everything in Radio 


RADIO'S 
GREATEST 
CATALOG! 


LOWEST PRICES ANYWHERE 


I¢'s completely new—it's sizzling hot 


it's got 


all the money-saving val- 


ues you expect from ALLIED on Ev- 
erything in Radio! 


Every one a champion value—‘‘Per- 
sonal 
AM models 
dio Combinations 
World-wide models; Auto and Farm 
radios 
lowest prices! 


NEW 1942 SOUND SYSTEMS! 
The 
dress application—7 to 60 watts. 
New features—lowest prices in P.A. 
See 
Day 
values! 


Build your own radio! Every- 
thing you need in radio for 
every 
We'll supply 
any 
magazine 


Radio Headquarters 


mention Poputar Scrence MONTHLY when 


RADIO DICTIONARY 


Nothing like it ever before— 
pe ype 

wort 
Compiled by 
authorities 
Supervision 
understand definitions of all 
commonly 
A ‘‘must”’ at 
only eee 


50 NEW 1942 RADIOS! 


3-way Portables; latest FM- 
Recorders; Phono-ra- 
Plastic models 


new Amateur sets—all at 


latest—for every Public Ad- 


Plan—15- 
miss these 


Payment 
Don't 


our Time 


Trial Offer. 








NEW 1942 KITS! 15,000 PARTS! 


The biggest selection of quali- 
ty parts. Every leading make— 
complete listings for every fa- 
dio building and servicing fe- 
quirement. You can't afford to 
Let ALLIED help be without the new 1942 AL- 
ask us—you'll LIED Radio Catalog—the fe- 
Make us your lianle Guide to Everything in 
Radio at lowest Prices! 


LEARN 


BUILDERS’ HANDBOOK 


Most popular and widely sold 
Radio publication — ALLIED’s 
own valuable beginner's book 
on Radio. Tells how to select 
circuits, read diagrams. build 
sets, ete Fully illustrated. 
Easy to understand. Order by 
coupon. It's yours 

for only 


building requirement 
parts lists for 
circuit described in 
radio construction 











authoritative 
1 many times the price 
leading Radio 
under ALLIED 
Gives easy-to- 
used radio terms 


ALLIED RADIO 


833 W. Jackson Bivd., Dept. 7-BL-1 

Chicago, Hlinois 

© Send me your FREE 1942 Radio Catalog. 

{I enclose 10c for Radio Dictionary 

OI enclose 10c for Radio Builders’ Hand- 
book 


“14112 mame 


Name 
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SHORTAGE 


National Defense require- 
ments have resulted in a 
shortage of “Prestone” 
anti-freeze. Your dealer 
may not be able to supply 
you if you wait for a cold 


snap. Buy now! 


SEE PAGE 48 


When Writing Advertisers 
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TOOL OF 1001 USES 


A whole toolshop in 
your hand. For preci- 
sion work on metals, 
alloys, plastics, 
wood, horn, bone, 
glass, etc. For 
your own hobby 
enjoyment or as a 
gift. Uses 300 easy- 
to-change accessories to 
grind,drill, polish,cut,rout.¢ 
carve, saw, sand, sharpen, engrave. 
25,000 r._p.m. Weight 12 ounces. 
With 7 Accessories, postpaid... . $18.50 


— 





MAKES HAMMER.- 
SMITHING EASY 


800 
Strokes 


rath, thie me Rey puree 
a Minute ith this new tool marvel, any 


can now make, for a few 
each, valuable articles 
\ : ; om copper aluminum, 
' brass or silver, and 
them a beautiful 
hand hammered finish. A 
fascinating new hobby or 
a means to earn money. 
Hammers, surfaces, 
sinks, shapes, 
engraves 
: repousse 
Plugs in any socket. 
1's Ibs 
With Accessories, $29.50 


Chicago Wheel & Mfg. Co. 
115 S. Aberdeen St. 
Chicago, Il. 


FREE: 64-PAGE CATALOG 
crtwee * 


CE MONTHLY when writing to ad: 
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one opened will have undergone the longest 
period of sterilization. ... A COMBINATION 
GUIDE for mechanical draftsmen facilitates 
their work especially in drawing screws or 
screw threads. Made of transparent mate- 
rial and used with a T square, it provides 


cut-out portions for angles of 15, 30, 45, 60, 
90, and 120 degrees. Holes in the guide 
simplify drawing hexagonal bolt heads of 
graduated sizes from ‘%-inch to one-inch 
size, and circles of similar dimensions. The 
inventor, Howard A. Dibble, Jr., of Hart- 
ford, Conn., points out that any side of the 
guide may be placed against the T square 
with complete accuracy of positioning... . 
TO SAFEGUARD DEFENSE INVENTIONS, new 
teeth have just been added to patent law of 
the first world war. Since October, 1917, 
the Commissioner of Patents has been em- 
powered to withhold an applicant’s patent 
for an idea of military value, and order it 
kept secret, “during a time when the United 
States is at war.” An amendment of July, 
1940, made the 
same procedure 
applicable, 
whether the 
United States was 
at war or not, for 
a period of two 
years. Now, ef- 
fective since Sep- 
tember, 1941, 
violation of the 
Commissioner's 
order of secrecy 
may result in a 
$10,000 fine, im- 
prisonment for 
two years, or 
both. ... BETTER 
WELDs in airplane 
wings are said to 
be obtained through a discovery of Lucien 
F. Argentin of Philadelphia, Pa. When sev- 
eral layers of stainless-steel sheets are to 
be spot-welded together, he sandwiches the 
(Continued on page 239) 
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@ Whether it's a small FOR UNIT FURNITURE 


corner shelf or a large all- TO USERS OF CASCO GLUE 


winter project, good saws 
can help you make it bet- 
ter. Use Atkins Silver Steel 
Saws for a craftsman - like 
job. Their keen-edged teeth 
cut cleanly and smoothly 
with less effort . . . hold a fine 
edge longer between filings. 
There is a type for every kind 

of work you do. 
For First-Class Work .. .Choose 

ATKINS SAWS for Every Job. 

Handsaws Coping Saws Hacksaws 
CircularSaws Back Saws Band Saws 
Dovetail Saws Keyhole Saws 








See Them at Your Dealer 


E. C. ATKINS AND COMPANY 
428 5. illinois St., Dept. 8., Indianapolis, Ind. 


6 BASIC DESIGNS GIVE YOU 15 Casce projects are spee- 


DIFFERENT FURNITURE PIECES Soreq by the makers of 


[Excl fers] REAL ENGINE VALUE “Sercamlined” workshop wee Pmt 








The G. H. @. isa miniature gasoline engine that | plans for streamlined mod- 
really operates. Over 15,000 sold in the last f : “ Tar 
year. Now is your chance to buy the New Im ern Tturniture... unit pieces 
proved 1942 model kit for $5.95. ABSOLUTI that can be assembled to 
LY COMPLETE with coil, condenser, plug, in | li 

structions, etc. Only a screwdriver needed. For your taste for living room, 
boats, planes. midget cars, ete. All parts guarar dining room or bed room. 
teed, send only Shipped Collec +.D. same ~ =, we * - is 

day. Send for FREE literature or 6c for Jumbo Clever, easy-to-follow plans 
catalog and choice of free wings or aviation pin | by Russel Wright, one of 


GHQ MOTORS, Dept. S, 40 East 21 St., NewYork, N.Y. America’s leading design- 





ers of functional furniture 
..available free by using ae 4 
: ainedinevery CASCAMI aterproof 
Shows hundreds of radio parts, sets. accessories, am- 4 coupon contained inevery Resin Glue, 10c te 85¢. 
plifie t sar, electric appliances and supplies. 25¢ or larger package of ‘ 
tock botto rices. fast service anteed quality. = ~ . . 
Send for your copy today. Save at Radolek? & Casein Resin Glue or Cas- 
ee PS-60, 601 W. Randolph St. Chieage, il camite. 
TRAILER PARTS CATALOG 
YA Lay -- FREE! 'ttustrateo 
yaplers. wind Inks, water poPas. BOOK OF 
t very St al ” o 
f ate, eat “Equipment” ‘co: 24 CASCO PROJECTS: 
gs astrics 

e., Milwaukee, Wis. “Unit” furniture, cabinets, 


desks, chests, bookcases, mice 1 

PeRazzi ad etc. Choose which fit your Neco 
beanie t? workshop, your home. 

ee Send for your copy Today! ro 


SAVE 2c —STICK COUPON Sold at Hardware, Paint 
ON PENNY POST CARD and Lumber Dealers’. 
CASEIN COMPANY OF AMERICA, Dept. PS-1141 
350 Madison Avenue, New York, W 
Send me a copy of the new, free““CASCO 
PROJECTS” by return mail. 























JUST OUT— new — radically 
improved Buescher Saxophone 
that enables you to master tunes 
easier than ever; qualify for band Famous Band Leaders 
in a very short time. Then popularity ee Cum mine fosteres 
plus friends; good times; and extra an oll Buescher 
money. NO instrument equals Bues- Sox Section 
cher for quick results. FREE Home m 
Trial, easy payments, any instrument, 
Sax, trumpet, trombone. Write today. 


BUESCHER BAND INSTRUMENT CO. 
Dept. 1113 + = = ELKHART, INDIANA 
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IS FASTER... BETTER... EASIER! 


Get smoothest professional 
finishes in your shop 
10 TIMES FASTER! 


Fix your crippled furniture, chipped 
veneer, splintered moldings so they look like new . . . Rogers 
Glue stays put longer because it’s stronger . . . also useful 
for repairing sporting goods, leather, cabinet work, wooden 
drawer pulls, interior building construction, and the like. 





L 

bf . 2 in tube. 

Special Offer! ar aa papoose stores You ll be proud of the satin- 

onty or send 10 cents for full-size jar, a free project smooth finish ZEPHYR- 

book giving new ideas, new plans on how to make use- , PLANE JR. produces... 

ful articles, plus a free set of project sheets delighted at the hoursof labor It saves... pleased withits low- 
ROGERS GLUE CO., cost operation. ENDS tedious “back-and-forth” hand sand- 


ing on wood, metal, compositions . . . on all shop projects 
men jouc » Mass. . 
Depart t Mm, GI ester _— home repairs, furniture refinishing, etc. Removes paint and 


varnish ... polishes. Easy to handle... weighs only 91, lbs., 


perfectly balanced for even pressure on entire surface. ..leaves 
no ripples or ridges. Link-belt drive. Touch-control lever for 
AD easy belt changes. Works from light socket 
q / SKILSAW, INC., 4777 Winnemac Ave., Chicago 


an + pro? ’ * SEE IT AT YOUR HARDWARE OR MILL SUPPLY DEALER'S 
" OF strenetH IN EVER , .OR WRITE US TODAY FOR FULL INFORMATION! 


TA POWER///[E 
withWATERMISERS 7 ea 


Eliminates 
your purse « 
on your ne 
Bearings « 

save rut 
ter for 











- . Here’ »werful ! 

Non-rusting. Longest wear by tests. Fit all @ Here's» powerful light 
compression faucets. Install like regular wash- 
ers. Cost only 25c each Replacement caps 10c, 


Write or mail coupon elow under money-back guarantee 
battery at your dealers. 


ECONOMY VALVE CO. DELTA ELECTRIC CO. 


711 Fifth Ave., New York 600 W. 33rd St., Morien, tnd. 


Ball Bearing Water D SCENT WHOLESALE 
Faucet Size 
CATALOG 
The most complete fluorescent catalog—listing 
fixtures, accessories, kits for every type of 
4 fluorescent lighting—including newest kitchen 
NAMIE and bed lamps—at lowest wholesale prices 
. New kit and diagram service makes it easy to 
STREET assemble. install. and sell complete fluorescent 
for homes. stores, factories, offices and farms 
CITY Send for FREE catalog and special! agents offer 


Jackson Fluerescent Supphes, Dept.2!.205 W Wacker Drve.Chicage 


























Make $150 to 300, . ‘Simplitied” Arc Welding TRY IT 


Ws easy te build © profitable business of 
your ews with Hebert “Simplified” Arc 
Welding. These weiders get the big pay 
jobs thet meen real profit, Easier. taster 
more economical to operate 


FREE book on Arc Welding 








Write tedey! 
Hebert Brees. Co. Ses P-191, Trey. Oble 
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stack between two extra sheets of the metal, 

and peels off the latter after the electrodes 

have done their work. Tests show that the 

“nugget” of fused metal extends through 

the interior of the remaining pile and well 

into its outermost layers, forming a secure 

OGG... & 

“FRONT-VIEW MIR- 

ROR” provides a 

new gadget for 

motorists to at- 

tach to their cars. by the U. S. Army and Navy. 

Installed on the “4 Don't wait for a cold snap. Buy 

left-hand side of 

an automobile, it 

serves as a peri- 

scope to look past 

a vehicle directly 

ahead. Thus a 

driver can see 

when a car is 

coming the other 

way, and when he 

can safely swing 

out and pass. In- 

vented by D. L. 

Stokesbary, of 

Ferndale, Wash., the device consists of a 

pair of adjustable mirrors in a frame, with a 

clamp that may readily be attached to the 

front of the door flange. Screws removable 

only with a special tool make the mirrors 

practically theftproof. . . . A SAFETY 

GLOVE that keeps a worker from getting his 

hands mixed up with machinery has been Siw i fj ‘ * wr > Ta tS 

devised by H. S. Barker, of Maybeury, W. ‘ * ja ht hinges 

V a. Snap fasteners normally close the part =. - HERE will be more com- 

of the glove that encircles the hand and  Sgaee o* mands of “Fetch” fol- 

wrist. But if a careless machine operator me; lowing the nerve-tingling 

gets his fingers caught, as in the illustrated et » .: bursts of birds from golden 

gearing, the fasteners part and allow the 4 cover, if you shoot XPERT 

glove to be ripped off, automatically freeing | ; . shot shells. The dense, even 

his hand from being drawn after it. Accord- " XPERT shot patterns blan- 
ket the streaking targets 
quick as a flash, 

Yes, you'll be game ahead 

—with SUPER-X shells, too, 
when the whistling wings of 
wildfowl bring your gun in- 
to _— Two downquickly 
and down clean, thanks to 
SUPER-X short shot string. 
When you buy ammunition, 
ask for XPERT or SUPER-X. 

_——"—e oe ewe eww ws —_— — — 


cnet WESTERN C ARTRIDG E COMPANY, 
ing to the inventor, his idea should help to Dept. K 16, East Alton, I! 
offset an estimated 20-percent increase in nd, FREE, the new 7é-page West 

‘ . . ‘ munition Handir and 
the number of industrial accidents since the 


One shot of “Prestone” anti- 


freeze lasts All winter. It’s used 


“Prestone” anti-freeze today! 


SEE PAGE 48 





a 
[. etnies TSUPER-X shot sh 
defense speed-up, which are due in part to 3 — 

. - ress. 
inexperience of new personnel. ] , *O6ce_. 
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AMAZING NEW ELECTRIC 


Plugs Into 
Light Socket 


new 


The Only | AC... came an Gther are weldsce | higher 
Ww PRICED iced —generates tremendous heat te da 
inds of metal. Not a toy werge 7 Set ‘uses ar 
+ Ball Bearing Saw bons, but actually uses star ed ro 
out Row irs fende rs. r-~ o  bodie 
ro Ni reheated small c¢ eatingoand mac hii 
It's the tool bar = ag HANDIWELD anywhere to job. 
gain of theyear at a fro Dm Heht socket Sturdily built’ 
+»? . ' ‘ rials to last years. Fully guaranteed 
$17.75 less motor by mie Man ufacturer SEND NO MONEY 
Handles rip, cross L ou ses 
= HANDIWELD " vund your h r 
cut, mitre. bevel, and com- work shop. Als ba npn nny aed - 
poundcutting. Takes blades plumbers pS. farmers, Inver 
um 
and chippers for dado work. “d 
Cuts 24%” thick—6” ahead \ J - picte with 
of blade. Ask your dealer 
to show you this Power money paid for it 
King Saw. 8” model $26.95. Rumery PROBUCT 
Send coupon for catalog 
with complete specifications. 





Avoid confused directions with the 

I; Hull Streamline Auto Compass. 
| Qdis Saws Lat Airplane type. Only $2.95. 

Pp = we ns - Write for Name of Nearest Dealer | 
. 

|“ 


Power KING TOOL CORP., | 


HULL MFG. CO. 


P. ©. Box 246-E11 WARREN, OHIO 


NEW SANDER READY! 


Now ready for hob »by ists. craftsmen. model makers 
tern makers, worksh« ope! Mead's sensational new BA 7D 
SANDER quic chly shape carves. sands and polishes WOOD 
METAL. and PLASTIC PROJEC TS! Cuts fast and clean on 
SED coe SEs. intricate secre otis. curves Ti iting table 
: ou tiresome cS ter ob 
Nothing cise. tike itt 
$14.95 FOR Chicage T “Da 
then. if not perf ectly satisfied return i $4495 
und we'll refund your money prom : 
Or write for Free Cire ~~ ~— ibing 
FREE! RANDSAND how this amasing new 
NDSANDER invention saves time 
moneys put = Write now @ post-card will do! 


MEAD SPECIALTIESCO., 15 So. Market St., Dept. 11-D, Chicago, U.S.A. 


GERSTNER Tool Che: t 
Mo Years of Real € 
model Preferred by aie h inists. an 4 Te ol 


' 
ithe ice “Ge RSTNER. Toou CHESTS 
540 Columbia St. Dayton, Ohio 








Give your own homecraft projects and models 
“ . o . Make 
the very same consideration the aircraft engi- RR BR, Be Fay 


neers give their products. Use WELDWOOD r beading & jointing 1” wide $1.25. 119” $1.50 


. veo ° ° Postpaid. State st hole, List & folder free 
GLUE—the glue of the aircraft industry. John A. ‘Sandstrom, Dept. 5, Jamestown, N.Y 
WELDWOOD Plastic Resin GLUE gives strong, tight " 
enduring joints and dowels. It is WATERPROOF, ROT- Send for FREE 48-page 
PROOF and STAINFREE, one part, cold setting—noth- RAILROAD FAN exes illustrated book on spec- 
ing to add but tap water—instantly ready to use without tacular American Flyer 


tricky formula. You'll be astounded by the results, it’s Scale Model Trains and Equipment. American Flyer 
really a miracle glue. Trains, 413 Erector Square, New Haven, Conn. 


UNITED STATES PLYWOOD CORP. 
° GENUINE 

World's largest producers of Plywood | i sepnssocd chestisten 
616 West 46th Street, New York, N. Y. ood p —— designs and 
; torque! 10V universal SpeedWay 
SEND 25¢ ity if Lm hardware dealer Tool Motors. 1000 RPM Drill has 

you send us ’ , pistol grip, die cast case and 14” 
his name and 257, in cai or generous a Fo pe Nate 

- - - can and valuable MANUAL. (Please ; fades bas ¢ 
Patines : ' ) y Stoel Nit with S eccesgssion. Stead 
takes Drill of Grinder. Frame con- 


WELDWOUD [ie se 


PLASTIC RESIN waterproof with un- . 


WATERPROOF GLUE AY MPG. CO. 


1824 S. S2nd Ave., Cicero, Itt. 




















ew, powerful magnetic SYNCRO 
re ~ -— en! Cuts 


Bh ig ny strokes! 

No otor to buy—no 

oiling! No rotating 
parts to wea 
lifetime. 

Just pl pag we~one d saw! 

—_ $12.75 _ 3 Deal- 

If he hasn't it. 

send check or M.O.; *}' shi 


direst postpaid in t Ss Satisfaction Guaranteed! 





E Catalog shows all fa- 
mous a wy saws, 
FR c E E ncn Write for your copy! 


fhe DEVICES, INC, 2263, Bermoae,, Dept, 5° 


WINN’S New Idea 


CHEMICAL KITS and APPARATUS @ 
OUTFITS for STUDENTS, BIG VALUE. 
FREE LITERATURE and CATALOG of @ 
CHEMICALS & LABORATORY SUP- 
PLIES, SCIENTIFIC BOOKS ot BIG @ 
DISCOUNT. Send 3c for return post- e 


age. 
J. H. WINN MFG. CO. 7 
Dept. 111—124 W. 23 St., N. Y. C. 














To Really Save Money! 
o be nent ne a Re 
a ny ey BOOK 


LOWEST PRICES—EASIEST TERMS 


Jwn your favorite camera with a small down payment 
on easy terms b+ no carrying charge. Send for this 
money nTe 1941 FREE catalo Noday 
MONTGOMERY WARD & Co. 
Photographic Dept. ps-1141 Chicago, Iinois 


BUILDZARC-WELDE cauneee 


GENERATOR 
For Light or Heavy Work. 75-200 amperes. 
Complete PLANS and valuable catalog WELDER 
35¢.Over 1000 Electrical Supply Bargains. 

LeJay Mtg. Co., iis, Minnesota = Building, 














Witz ROPLA TE 
with BRUSH 

R Kits ony 53.08 

Thow: 

Pe satistaction AK 

. Pp. Nos. 2061591, 

: 3 30 See your deaier 

hae oye WAPIDELECTROPLATING PROCESS. 
Inc. 414- So. __ Wabash Ave., Chicago, tit. 








is, stationery, circulars, tags, labels, advertising, etc. 
Save money. Print for Others, ined Profits; easy rules 
sent. Will do popular Raised Printing like Engraving. Junior out 
fite . =. -~ mior outfits $17 and up. Send for free catalog and all 
det KELSEY, INC., ¥-33, Meriden, , Conn. 





REVOLUTIONARY INTERCHANGEABLE 
ALL-PURPOSE KNIFE... 


KEEN AS A 
SURGEON'S 
SCALPEL 


x 1 py CRESCENT PRODUCTS CO. 


PS sso POURTMH AVENUE. NEW YORK 





a Orders Filled 
LIGHT DUTY No. 1 


50¢ ; 


NOVEMBER, 1941 


ention PoPpULAR SCIEN 


TIGHTEN...STRENGTHEN 


Loose (rts 
WITH SMOOTH-ON 


Just fill the 
hole with 
SMOOTH-ON No. ! 





It’s EASY to make 
LASTING REPAIRS 


Smooth-On makes loose parts 
tight . . . holds them firmly in 
an iron grip. Whether you repair 
merely a loose handle or a fur- 
nace, you will find Smooth-On 
will do the job quickly, easily, 
permanently, economik ally. 
Smooth-On No. 


pair men and mechanics since 


1. used by re- 


HANDLES 1895, is available in 1% ,-0z., 7- 


oz., 1-lb. or 5-lb. cans, at your 
hardware or supply store, or if 
necessary, direct from us 


FREE 
SEND THIS COUPON 


and we will mail you. ABSOLUTE- 
LY FREE, a copy of our latest 
Smooth-On Handbook 1 Pages 
packed with useful information on 
how to make lasting repairs. Con 
tains 170 helpful diagrams. Mail 
it today! 





Smooth-On Manufacturing Co., Dept. 58 
570 Communipaw Ave., Jersey City, N. J. 


NAME 


ADDRESS 


MonTHLY 











NO OTHER RULE 
offers 40 much 


THE MASTER STEEL TAPE RULE—The smoll, compact, pistol- 
grip case mokes the MASTER easy to handle and use for 
accuracy in hard-to-get measurements 


USE MASTER ALSO TO CALIPER 


The squore tope end, the kink-resisting blade, and the 
square flush edge of the case with locking lever, get and 
retain calipered measurements of anything from the thick 
ness of a wood chip toa six-foot length—with ease and speed 


And it's the only rule with a spare blode for 


extra value of service 


GET A 
MASTER RULE 
+ 
A SPARE 
BLADE 


Send Cowpon 


RULES, AND, TAPES, ,,,, 


Master Rule Mig. Co. inc, Dept D, 815 East 136 Sr. New Yor. NY 
Send me o Moster Tape Rule with Spore Blode §$ s enclosed 
Send me more information on this Master Rule 

Co. Nome 

Address 

City Stote 


! 
i 
i 
J 


USED BY THE 
U.S. GOVERNMENT 


START A wooD BUSINESS 


ige make wood more valuable 
f timber and 


short 


than 
fallen 


ipplies f 


. 
, 
] ir industrial 


Por le engine useable for he noney making 
power! Buy a WITTE on easy terms 


STATIONARY ENGINES — 3 to 10 H.P. burn all 
bearing. Writ 


fuels—en 1, self ing, roller 
day fi ueerature 


rca 


ONAN ELECTRIC PLANTS 


ALTERNATING AND DIRECT CURRENT 


Produce Current, same ax City Power I ~«, for FARMS 
SCHOOLS, THEATRES, PUBLIC BUILDING s 
Operate Lights, Radios, M All Appla 

Over @ STOCK MODELS — 556 to 96.000 Warts 


COMPLET t ¢ OPERATION 


THWOL SANDS 1N USE EN ALL PARTS 
THE WORLD 


Write for Complete Details 


ONAN & SONS 


1481 Royster: m Avenue - MINNEAPOLIS, MINN 











CLAMPS 


: r - os Jorgensen 
Hanidsere t ler : Handscrews 
“ le lir 

Look for the 
“The Clamp tw . ~ 


ADJUSTABLE CLAMP CO. 
Chicago, U. S. it's y ui a = 


408 WN. Ashiand Ave. 


PONY Minia 
tures-9 
types 1’ to 

2 Fine & 
too!s with 100 
uses 


20 pius post 
for 2 No.1 Hand 








Wood 


"k pw Mere i” is! Hi arol i 
rE i 


t Net "pe we 
° sted! Send only 
CRAFTSMAN WOOD SERVICE co. 
2729S. Mary St., Dept. B-15,. Chicago, Ill. 








Your nationally known radio favorites at 
lowest prices Sets, parts, supplies, etc 


CATALOG BURSTEIN-APPLEBEE CO. (22's “wc st. 


KANSAS CITY, MO. 

















SCREW- 
IN PLUG 


ATTACH 





4228 femmes: KANSAS CITY, MO. 


- 
» » e 
* LARGEST SBUtILDE oF SMALL DIESELS «+ 














The best money can buy—our 
133 emplovees wear 174 appli- 
ances. Write us your needs 
Mois. Artificial Limb Co.. 408-6th Ave. $ 


Weader- Tone apr BIMNATOR 


When Writing helvediiaees 
Please Mention PoPpuLAR SCIENCI 


NEW ADV. MACHINE! 
iiustraves LC POSTCARDS 
iiustrates LC 

Learn HOW hundreds of businesses are 

boosting sales with 1c Messages—pro- 

duced on the spot with new, patented, 
CARDMASTER. Just send name for 

FREE iNustrated book of money-making 


ideas for your business and complete 
Unique Advertising Plans. Write today. - 


CARDMASTER, 4546 Ravenswood, Dept. 1011, Chicago 


wew FLUORESCENT 


Screws Into Socket 
Like Ordinary Bulb 


PRICES, 3 as low as $3 55 inetudte ng Tube 

‘ins tallation or cial wiring 
ase Litt KING 

lous sales to store 
sensational 

Lig hting. Three 

es ite own cost 
facts All free. 


j NAMCO, | Devt. 7m, 433 e. Erie St., Chicago, Ht. 


RING 


screw in and ligt 
tures now ope 1 up fa 
offices, fa 

re ine FLUORESCENT 
é a ee he da vlight Sax 


ing greduatert the decade. 








ANNOUNCING 


Puts Pleasure in that Morning Shave! Insert any 
Gillette-type blade in Twinplex—turn the crank 
for a cool, clean, comfortable shave. 
America’s favorite Blade-Condi 
tioner for 25 years. New 1942 
Il'winplex features “Barber Strop” POSTPAID 
rollers, fold-a-way crank, light weight. At 
Dealers. Order direct if Dealer out of stock. 


\ js TWINPLEX MANUFACTURING CO 
f 1 


) ROSCOE ST., DEPT. 2411, CHICAGO, U.S.A. 
FOR 27,000 R.P.M. INSIST ON A GENUINE 


MOTO 4 
TOOL 


100 Tools in One 

*Has shock-proof 
bakelite case 

*Fan-cooled mo- 
tor can't over- 


eat 
*Has oil-less 
bearin: 
*Dynamicalily 
balanced armature IT NO. 1 with 23 
high grade accesso 
rie a 


d Mode 1 
1 in $] 7.50 





Here The handiest tool in the 
st rep = 
arving i or 
ching up dies, 
ling, and on a hur 
bet work and saves cutters 
huck and 4” collet, only $9.95. 
$le¢ 10 DAY TRIAL —Money-Back 
If your dealer does not have Moto-Tool, DREMEL MFG. CO 
t send cash. - le 
e pit Rest: Dept. T121-L 
cessories FREE Racine, Wis. 


yn $1. a 
atalog of tools and ac . 


PI :):14. eee 
MOLDS £6& 


Amazing rubber mold-making outfit makes perfect 
flexible molds of plaques, ash trays, book-ends, 
ete. Molds cost from 6c to 2c each. Each mold 
makes hundreds of novelties and gifts to sell up to 
$1.00 apiece! o experience necessary Quick and easy 
Start profitable business in your home . . 
nops, friends, resorts, road stands, by mai « 
Moiders Handy Book’’ and list of buyers 
e 


$O-LO WORKS 
Dept. C-823 Cincinnati, Ohio| 


Get new enlarged illustrated catalog 
10,000 scale fittings. every popular kit 
» te Zhe (coin « » (con 
ains 2 cash « merica 
”y - 
29-S 7th Av., N 


and SAVE MONEY 


ith a Smith Com 

pressor Head and Accessories we fur- 

nish complete instructions for assem- 

this world-famous compressor, 

ou need is a Ford Motor and 

You'll have a smooth- 

. efficient compressor with 

ninute capacit all the 

3 ed to operate rock drills 

poving breakers, spray guns, 

lasting, etc. Pressure up to 175 

Ibs in a square inch. Head 

equipped with high speed compres- 

sor valves; automatic unloading and 
idling. 


above with 
Model 
Moto-Tool 












































sand- 


Write Today! 
GORDON SMITH & CO., Inc. 


405 College St., Bowling Green, 


TRY GLOVERS 


AT OUR EXPENSE! 


e Rid your dog of worms! Any puppy or dog can 
be safely wormed with Glover’s Imperial Capsules, 
which expel Round (Ascarids), Hook and Whip 
Worms—ALL THREE are eliminated without dan- 
ger of toxic poisoning or violent after effects, Only 
25c (extra large box 60c). 
At All Drug Stores 
Get Glover's Imperial Capsules today—/ry them on your dog 
ae —if not entirely satisfied, send us the car- 
ton and your money will be refunded. Offer 
applies to Glover's Flea Killer, Glover's 
Mange Medicine, and other 
Glover’s Dog Medicines. 
Send today for booklet of Dog 
Pictures in color and 18 pages oa 
the Care of Your Dog—and offer 
of FREE Veterinary advice! 


it, Wed Ka B.S 
soon Paperial CAPSULES 


H. Clay Glover Co., Inc., Dept. 4111 
460 Fourth Ave., New York 

Please send FREE booklet as advertised, and information 
regarding FREE Veterinary advice. 


SEND 
TODAY 


Name 


Address 
tsesuceue 





Marlin shavers say: 
“We get more and better 
shaves for less money!” 


DOUBLE EDGE 


20 25: 


Single Edge 15 for25¢ 


GUARANTEED BY MARLIN FIREARMS CO.— FINE GUNS SINCE 1870 


e 
DEGER NEW 1242 ee 
GUNSMITHING for PLEASURE FOR THE 
PROFIT Onty complete Gun Teel Section tor amateur FIRST TIME 
a6 pretessena $12 "6 000 tt - 
S000 Pictores Pndidoy fines Punts ‘ YEAR-ROUND 
Revolvers Ammunition Thousands of Accessones. In-AAD 
MEW ITEMS AB Mayer Outdoors Sports que OUTDOORS 
ment Getter thar ever trom cover te cover sPporTs 
* Sent 2 Dotter Bill, check w stamps, tor EQUIPMERT 


thes bq omproved volume NOW 
507 FIFTH AVE. (.. 42 WEW YORK WY 








¢” jumpers’ 
Save Our National Forests 


In the great northwest, where forest 

empires are constantly menaced by 

fire, Uncle Sam is employing a new 

kind of fire fighter—the “smoke 

jumpers.” Warned of danger by the 

(hs mountain lookout, these daredevils 
//-. 4, hop into planes...circle over the fire.. 

then parachute down to fight it. During 

1940 these flying firemen controlled 

~~fites, at a cost of $320 each, which 

would have destroyed mil- 

lions of dollars worth of timber. 

exciting example of popular 

* selence insuring our national resources 


\ 


iN destruction! Don’t miss it! 
\ 


Caring for America’s 

national resources is 

‘ increasingly impor- 

e ; . tant. If this signifi- 

My q i rhe ii | Th @ \ cant issue of Popular 
ALS \ Scienceon-the-screen 


isn’t scheduled at 
on-the-seree n s your theatre, MAIL 


A THIS COUPON! 
e Theatre 


Produced in M or by Fairbanks ond Carlisle Address —_____ 
with the cooperation of the editers of Popular Mail to: Popular Science on-the screen 
Science Monthly. Distributed by Poramount Pictures 353 Fourth Avenue, New York, N. Y. 








POPULAR SCIENCE 





fe) 33 
NATURE ERs 


Ff 


« 


Ce 
WITH an 


Fly's Foot 


} MICROSCOPE ; , 


x Start a Fascinating Hobby Now! 


—a hobby that reveals all of Nature's 

wonders! This optically fine 425-power 
Wollensak Microscope reveals thousands of 
Nature's hidden life forms—some beautiful; 
others horrid and monstrous. You see them 
clearly, sharply, in detail. Magnifies from 
100 to 425 diameters, in steps of 25. Also 150- 
power. Stores or direct, postpaid (or C.O.D.). 
WRITE FOR FREE BOOK! 


Wollensak Optical Co., 741 Hudson Ave., 


(ir cos COST ME MONEY TO rorcer! | 
The ‘‘Automatic Memory” 
Won't Let You Forget 
Mem Index — the famous memory 
method and personal systematizer, 
is credited by thousands of s i 
ful persons with speeding their is P 


the top Mem Index keeps 
on handy, cleverly indexed an d dated cards—today’s always 
visible. Fine leather POCKET CASE organizes your daily 
memos—handsome DESK TRAY keeps permanent records 
for you. Ne transcribing. Worth 1000 times its small cost to 
salesmen, business and professional men, hobbyists and 
social leaders. Outfits $3.45 and up. 
FREE ° f r tells just how Gene Sates 
vu time nd money. , 
ir ase sonal eff : 


u need Mem index = 
Writ 


Rochester, N. Y. 














with business t “ y - 
more than ever before ait Men 


Wilson Mem index Co., 145 St. Paul St., Rochester, N. Y. 


v1 110 VOLT ‘AG Light PLANTS 


& generators furnish AC current same 
as in city. 350 to 10,000 watts, list $44.50 
& up. Also rotary converters, 
frequency changers. Diesels, 

DC motors with AC take-off, 

AC & DC generators, etc. 

Write for circulars, 
KATOLIGHT, 50 Elm St., Mankato, Minn., U.S. A. 


Grimy Hands 


cleaned quickly with SKAT, 
original and best Paste Soap. 
Keeps hands smooth. Cleans 
almost everything. If not at 
dealer's send for free sample. 


SKAT CO., Hartford, Conn. 

















Carved Hull Kits—Separate Fittings 
Model Yacht Fittings—Sails &Spinnakers 


Send 20c coin for new 48 page catalog 


A. J. FISHER 1002-8 Etowah Ave., S. 


Royal Oak, Mich. 

ec” | a 

~ ~~ 
TRAFFORD PLASTICS 
For catalog, samples, 48-page Trafford Portfolio, send 
25c (returned on Ist $1.00 order) Experimental Kit 
$3.00 pstpd. Trafford, Dept. 815, 360 Washington St., 
Springfield. Mass. 


SIGN EASILY» EXPERTLY 


PAINTED~"-LETTER PATTERNS 
SHOWCARDS Ssauaiakatngs oa a 
NOVEMBER, 


1941 lease menti 


n Porpucar S« 


TEN( 


EZION 
Hou 64 Page Full-Color 


LIONEL CATALOG 


fleet Pel Migelial em aielat ed 


Pictures 


has ever rol 


el Misl -Mailel ime lle Palate) 


on the rails! Send tor ftehioliele 


SN AR SE A NN RE SN 
LIONEL Dept. E, 15 East 26th Street, New York i 
Please send me at once a free copy of the new | 
64 page full-color Lionel Catalog : 


. isms 














WATERPROOF 
plastic resin GLUE 





rE 


@ QUICK 
MIXING WITH 
COLD WATER 


© SUNPROOF 
WATERPROOF. 


@ READY 
TO USE IN 
30 SECONDS 


@ LASTING 
STRENGTH 


4 HANDY SIZES 
10¢ 25¢ 50% 85¢ 


MONTHLY when writing to advertisers. 











Great amounts of “Pres- 


de 


tone” anti-freeze will 
needed for National De- 
Look out 


Your dealer 


fense this year. 
for shortage. 
may not be able to supply 


you later. Buy now! 


SEE PAGE 48 


Yew warproved électtic 


MOTO-SAW 


SAFE AS A HAND SAW 
JUST GUIDE iT! 
HO Limit TO LENGTH OF 
STOCKIT WILL CUT SAWS 
TOCENTE ROF 18WIDTHS 
it's fast ‘ : 


: 


DRE MEL MFG co. 


Dept. S$121-4 
Racine, Wisconsin 


"MONEY BA‘ 


Leern at Home. a —— $30, $40, $50 a — 
da job with a fu r 
n jump their pa Ra ad 


get bette 
at 


L THE COUPON NOW 


1941 MASTER MANUAL 


¢ Brand “~ w Const aatine Master Manual for W pode > 
i941 ‘Bar kuin Box isting d describing over 100 diffe 
* tems ers amber. pane 


ALBERT CONSTANTINE & SON, 793-X East 135th St., N.¥.C. 


MOTOR DRIVEN F€exibfe SHAFT TOOL 


PENCIL-SIZE HANDPIECE 
For “FINGER-TIP”’ Control 


You, too will win real pleas 
ure and pr 
cocecom | Flexibte. “Shaft 
. Perf« 
tasks quickly “effic tently oo 
, »p. Thousands use them 
y tt et Per I 
4 USES 200 . 
ACCESSORIES 


| 
} PEMEML-SIZG piece accensury set illu 
HANDPIECE: o-sa, FREE TRIAL 


MO. FOREDOM:| t 


FRee! NEW CATALOG 


27 Park PI. “New York, N.Y. 


oer rrr rrr er 


SHIP MODEL SERVICE | 


rrr ror 





Our Model Consultant will advise you 

FREE of charge 

A complete line of all standard kits and 

fittings always or ha ind 

Also All Types FISHER Mode! Yacht Fittings 

JAMES BLISS & CO., INC. Est. 1832 . 
220 State Street Boston, Mass. 4 


ba 


READY o» CHRISTMAS! | ZAP 














@ Write for 
- FREE CATALOG 
— 


tir if n u. 
ided in ¢ snada on ali rifles 


DAISY AIR F 


AISY MANUFACTURING COMPANY 
ssin Union St., Plymouth, Michigan, U.S.A. 





Burn Your 


waretoe Electro Name Etcher 


ols from thieves and 
tro Etcher BURNS 


' 
fay. ft 
cer 


f te ! t Electro Name “Etcher. 
Dept. X-603, 254 Robb St... Cincinnati, Oo. 


new CHEAP Sli 


FOR HEATING AND COOKING 


COOK YOUR MEALS, 
HEAT YOUR HOME WITH 


LIFE-TIME 
GUARANTEE 





NO MORE SHOVELING 
COAL and ASHES—This 


sensational new invention fits 

into your present coal stove 

or furnace. Life -Time Guar- 

antee ayainst defects... New’ 

“FU PLIZE RSI ARTERV APOR 

IZING SYSTEM’ turns che ‘ap 130 
flash furnace oil, illate, diesel and like oils 
into oil-gas heat “ il not clog up. One of the 
quickest, hottest fires known—Better cooking, baking and heating. 

Sell THREE and GET YOURS FREE —New sales plan—SHO 

MANSHIP, not high pressure salesmanship, sells the NEW QUIK- 
HEAT OIL BURNER %) day money-back guarantee plus $1 
BONUS OFFER! Be first, send in your name today 


NORTHWEST MFG.CO.,512-N Sth, MITCHELL, S. D. 





TO MAKE THIS UNW/QUE 


A GAS SAVING TEST 


Will you permit us to send you at our risk 
the Vacu-matic, adevice which autoowners 
eve here are praising? Install it on your 
ear. Test it at our risk. Uniess it trims dollars off 
your gas bills by saving up to 30% on gasoline con- 
sumption, gives more power, quicker pickup and 
faster acceleration, the test will cost you nothing. 
Automatic Supercharge Principle 
Vacu-matic is entirely diferent! It operates on 
the su wones principle by automatically add- 
ingacha extraoxygen,drawn free fromthe 
outer air me the heart of the gas mixture. It is 
quer onematie ~ all ¢ Ty A gy ah 
ecorrect time, requ 
up to 80°, on wun costa, wit better motor performance. 
fhe factory. Ranly and 


iwiviwaa, AGENTS 2%. AZ 


R INTRODUCING, Here's a splendid eppertunity ; for anusual sales 

and profits. Every car, truck, tractor owner a prospect. Send n and 

address now for big money making o er and how you can get yours Free. 
Vacu-matic Co., 7617-617 W. State Street, Wauwatosa, 


Constroctedof etx parts 

fused intoasingle unit, 

adjusted and sealed at 
sily and 





“WHIZZER™ Bicycle Motor. Quiet, Dependable, 4-cycle 1°, 
h.p. Bicycle structure not weakened. Center of gravity un- 
changed. Looks like motorcycle. Easily installed, Further 
inflormation write 

WHIZZER MOTOR SALES CO. 


Bivd. los Angeles 


9000 Sunset 











or. Gives factory finis 
any dif —~ is and sha 
~ wks fro om ., light socket 

ite for FREE illustrated folde 
“i741: 118 No. Salina St., Syracuse, N.Y. 


See vr dex 
SYRACUSE GUILDTOOL co., 


F R 7 ' WHOLESALE 


CATALOG 

260 thrilling pages, showing over 
4000 opportunities to make money. 
Household goods, display card 
items, Wearing apparel, cosmet- 
ics, foods, jewelry and toys are 
a few of the thousands of articles 
shown in this exciting book for 
salesmen agents and dealers. 
Address a postal card to address 
below and request a copy of this 
Book Of Opportunity, NOW. No 
charge for it. 


[Spers Co. 941 Rice. Le Center, Minn. 














WORLDS GREA 


ELECTRIC TO 


DRILLS —GRINDS—SANDS— SAWS 
POLISHES — SHARPENS — CARVES 


The new WHIZ casera veos. is the handiest power 

tool ever made A a ool oF power anc precision 

work. Drills thro ! “is or 

engraves intricate ‘de signs Handles any material: Met 

als-Woods-Alloys-Plastics-Glass mee ete. Saves time 

Fliminates labor. Plag intoany ~~ AC or IK 

Chuck 14 inch capacity. Ball bear me thrust. Pe rf 

triple-geared motor. STANDARD MODEL with Norr 

Speed (uses 200 different accessories, instantly inter 

changeable Price o 

The only ‘Britt. TOOL with a full year’s guarantee 

Accessory outfit (Value $2) ine ludes set of drills, mounted 1 

grinder, sanding discs ting wheels, mounted brush 

wheel, carving bur, etc. FREE with each tool ordered NOW. We pay postage 
10-DAY TRIAL— MONEY BACK GUARANTEE 

Paramount Products Co., Dept. 10-C, 545 Fifth Ave., New York 





“110s 1 


ntion PorULAR 


NOVEMBER, 1941 ‘tease me 


S« 


EN( 


A FRICTION SOAP 
THAT SOOTHES YOUR SKIN 








"FOR WELL-GROOMED 
WORKING HANDS 


NO SAND OR PUMICE just quick-cleansing 
Calcium granules. 
NO HARSH CHEMICALS just soothing lo- 


tions and Cold Creams. 


NOT JUST A MECHANIC’S SOAP bur an all- 
occasion cleanser for the whole family. 
Removes grease, rust, paint, etc., like 
magic. Wash up with MAR-BEL* for 
well-groomed working hands. Clinically 
approved by one of AGENT 
America’s leading TERRITORIES 
medical institutions. AVAILABLE 


Copyright, 1941. Cosmata, Inc * Trade Mark 


ES Se GN ee Se ce 


COSMATA, INC., 10-15 48th Avenue, 
Long Island City, N.Y. Dept. S-2. 

Please send me a free sample of MAR-BEL, the new 
friction soap for well-groomed working hands. 

















A FOLEY Automatic Saw Filer files 
hand, circular and band saws better 
than the best hand filer. Cash busi 
no canvassing no. eyestrain 
») experience needed ‘Last year 
irpened 2309 hand saws, f 
1 | got $1154.40. 1 
Saw Filer . as sagee a 
for me 


pon for FREE PI AN 


no oblig 


FOLEY MFG. . €O., “T119-1 Foley Bidg., Minneapolis, Minn. 


Send Free Plan on Saw Filing business 
Name 

Address 

writing 


E MONTHLY when 








SOUTH BEND LATHES 


for Precision Machine Work 


Accurate facing operations can be 
performed on South Bend Lathes 
lice 


because the cross sl dovetail dn 


each saddle is carefully tested for 


reness with V-ways of the bed. 


aqua 
i 


9” Model A South Bend Workshop Quick Change Gear Precision Bench Lathe 


Sound design, expert workmanship, and quality materials are 
st exacting precision thread combined in South Bend Lathes to give them permanent accuracy. 
operations can be per- For more than thirty years they have been giving dependable, 
n South Bend Lat! trouble-free service on the most exacting classes of machine work. 





I 
athes be- 


Throughout the process of manufacture, parts and units for South 
Bend Lathes are frequently inspected and tested to assure accuracy 
in the finished product. 

Final tests are made 
with the lathe in opera- 
tion. Each lathe must 
machine work to ex- 
tremely close tolerances 
before it is approved for 
shipment from factory. 

South Bend Lathes 

are made in five sizes: 9", 
10”, 13", 1419” and 16” 
swing, 3° to 12’ bed 
lengths, in Tool Room or 
manufacturing types, 
with countershaft or 
motor drive. Write for 
a catalog and name of 
your nearest dealer. 13” swing Underneath Motor Drive Tool Room Lathe 





SOUTH BEND LATHE WORKS 


S2B EAST MADISON STREET, SOUTH BEND, INDIANA, U.S.A 
tAT#HeE Butt oeanres St*nmnee z2os06 


POPULAR SCIENCE 





tv 
Lowe See 
139 Work: 


+ 


A famous Baby Exper 
catch expressions oy th 


How range-finders 
and other devices 
work — shown in sci- 
entific diagrams 


Just a Few “High Spots” 
from the 1000 LESSONS! 


.36 mag ee ghting for 
Portraits; Mult 
Speediamp; F! 
44 COLOR PHOTOGRAPHY —Color 
News Photographer; Amateur Movies in 

jegatives; Color Printing, etc., et« 
87 FOR Aevencee Uy oe nog moil Pr 1g on 
Jarbon and Carbro Pr Copyir the P. aper Negati ve 
elopers—Classes, Form las; y; etc etc 
89 —- IN PHOTOGRAPHY —New: panes 
work Criminology Portraiture Arm Aer 
Managemen Ad ti and Fashion W k B 
Bourke-White, Ed uley, William Eckenburg, Art! 
man, John F. O'Reilly 
228 MOVIES—8. 16 and 35 mm Silent. Sound an ™ Mo 
Pictures; Professional and / fork I ] Mov ies 
of Travel Wild Life; Animated Cartoon ind Recordings 
etc., etc 
139 DEVELOPING AND PRINTING—Include Enlarging and Pho- 
tographic Papers; Correcting Defects; Classes and Formuias for 
Developers; Negative Density and Tone Value; etc., et 
162 BEGINNERS’ LESSONS—ABCs of Stil! and Movie Photog- 
raphy; How Cameras Work; Color and Composition for Begin- 
mers; Choosing Equipment; Processing Made Easy etc 
Literally EVERYTHING You Want to Know! 


THE COMPLETE PHOTOGRAPHER Comes to 
Brings You this Complete Course in Serial Fo 


From 20 to 40 lessons in each issue, with a wealth grapt 
of photographs and explanatory diagrams. The order sToP 
card on the other side of the ettecues flap brings you only 
the first issue at the special introductory price of series 
only 25c. Simply slip a quarter ir the slot provided Grou 
and mail it n envelope Succeeding issues come to 

», 20th and last ray »f each month at 
$1.00. This most dern Phot 
Copyright 1941, by the Nat 


orescent 


Proces - 
Kodachrom 


De- 
and magazine 
Work. Studio 


Mar garet 
Brack- 


etc., 


35¢ , 
ional Educ 


THE NATIONAL EDUCATIONAL ALLIANCE 
brings you 


Today’s BIGGEST BARGAIN 
in Photographic Education 


1000 Fascinating Lessons by 200 Experts 


for less than 1c a lesson! 


The Alliance is investing hundreds of thousands of dol- 
lars to bring you the finest Home Photographic Course 
ever offered! EVERY field of photography is represented 
by outstanding specialists including Willard Morgan, Mar 
garet Bourke-White, Walt Disney, and dozens of others! 
EVERY expert has been carefully chosen because of his 
wonderful achievements, and his ability to show you how 
to emulate his success. Think of receiving all-inclusive 
instruction from such experts for LESS THAN Ic A 
LESSON! 

A Photographic Education Like This Would Cost 

You Hundreds of Dollars ina Resident School! 

To take a course of personal instruction covering the 
1000 lessons which come to you in the issues of THE 
COMPLETE PHOTOGRAPHER would require many 
hundred hours—even if you could afford the cost. How 
much better to secure it ALL in handy, illustrated Les 
son-Groups—to make use of whenever you wish! 


You Get It This Way for Ic a LESSON! 
READ INSIDE OF THIS COVER — 


THEN MAIL THIS CARD AT ONCE 


CUT OUT AND MAIL THIS 


FORM WITH ONLY 25c 


for your first COMPLETE PHOTOGRAPHER 





Fold along this line 


USE THIS HANDY COIN 
HOLDER. Simply push open 
the perforated lines in the 
circle at the right and slip a 
quarter under the band thus 
formed. Place card with 
coin in envelope and mail 





Put a gu 
‘under thy - reed 


at once. 





Fold along this line —— 


NATIONAL EDUCATIONAL ALLIANCE, INC. 
37 West 47th Street, Dept. 8011, New York, N. Y. 

For the enclosed Special Introductory Price of only 25c, 
please send me prepaid the first issue of THE COMPLETE 
PHOTOGRAPHER containing the first group of lectures 
on Equipment; Composition of Pictures; Theory and Prac- 
tice of Exposing, Developing, Printing Still, Color and Mo- 
tion Pictures; Action Photography; Complete Survey of 
Photography's Opportunities—and enroll me for eighteen 
months. You may send me THE COMPLETE PHOTOG- 
RAPHER on the 10th, 20th and last day of each month at 
the rate of 35c per issue, or 3 issues for only $1, until I give 
you notice to cancel my enrollment. For convenience in 
bookkeeping, you may bill me once a month for such lectures 
as I receive 

It is understood that I may cancel at any time 
and pay only for copies actually received 


Mr 
Mrs 
Miss 


Address 


(PLEASE PRINT IN BLOCK LETTERS) 


City & State 


Please Indicate 
Your Age Here 








Camera Fans! 
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Each lathe 36 LIGHTING—Ar tificial Lighting for Indoors; Lighting for results in 
tion. wh athe portraj Mu ast and Synchrofia Photograp! Kodatron in Portra 
machine work tc Speedlamp; Fluo: rescent Lighting; e et other fas 
tremely close toler144 COLOR PHOTOGRAPHY—Color Proce Color for the haphazar 
ae st, © ye VeWS Photographer ame ateur Movies in Kodachrome; Separation Exposure 
eTore I 1s ap ae € jegatives; Color Printing, etc., et results 
shipment from fa¢ 87 FOR ADVANCED AMATEURS—Bromoil Printing. Toning oe 
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Here’s the Biccest News of the Year! * 





nal Educational Alliance 


ys You This Amazing, CompPLETE 


RAPHIC 


for 
EACH 


//lustrated 


LESSON! 


SPONSE to insistent demand, the NATIONAL EDU 
[ONAL ALLIANCE has obtained the services of the 
stinguished faculty of photographic experts ever to co 
in a course, including ranking specialists in the Kodak, 
Electric, Bell & Howell and other world-famous re 
aboratories! The Alliance is investing hundreds of thou- 
f dollars to bring you the finest Complete Home Photo- 
Course ever offered! A single glance through the famous 
yn the N.E.A. Editorial Faculty of THE COMPLETE 
I)GRAPHER will convince you of the practical, authori- 
ip-to-the-minute character of these lessons. (See partial 
right.) EVERY field of photography is represented. 


Get the Latest Techniques of Big Pay Experts! 


er need you search through dozens of magazines and books, 
ope of securing definite “how-to-do-it’ directions for perfect 
) Color work, in Movies, in Candid Camera and Theatre shots, 
its by artificial lighting, in Speed Sport pictures, and in many 
scinating specialties. No longer need you rely upon getting 
d or hearsay information on the latest and best methods of 

Development, Printing and Enlarging for superb pictorial 
For now over 200 famous experts bring you absolutely 
ING you need to know for highest success in ALL amateur 
essional photo fields! 

You May Keep Your Copies of The Complete 

Photographer as a Reference Encyclopedia! 
itors of THE COMPLETE PHOTOGRAPHER do not expect 
will want to make use of all the valuable information of- 
every group of lessons Their aim is to provide such a 
varied choice of photographic opportunities for pleasure 
t that every member will find all the units of instruc- 
sh he will ever want and need 
in thus not only enjoy and profit from every issue of 
DMPL ETE PHOTOGRAPHER while the lesson 
re coming, but you may preserve them as a perman- 
lume library, providing a veritable encyclopedia of 
nportant photographic information in 
i. For this purpose the ALLIANCE 
at trifling cost a special binder for 
> months issues 
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at Less 


Than 







t Regular Intervals and It 
ver 1000 Separate Lectures 


will be complete in about 18 months 
~- Ay oy When you mail the card with 

do not agree to pay for the entire 
P LE TE PHOTOGRAPHER Lesson 
» let them come to you as long as y« u 
» when you please. Mail the care 
E NATIONAL EDUCATIONAL Ai 
Dept. 8011, 37 West 47th Street, N. Y 
ance, In 
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COURSE! 


OVER 1000 FASCINATING LESSONS 


Prepared by Over 200 Famous EXPERTS—including WILLARD 
D. MORGAN of Leica fame—WALT DISNEY—MARGARET 
BOURKE-WHITE of Life—and Dozens Equally Famous! 
TED ALLAN—Chief of Photography, Columbia Broadcasting Sys- 
tem, Hollywood. WALTER CLARK Ph.D., F. R. P. S.—Specialist 
n Photographic Research at Eastman Kodak Laboratories. ANSEL 
ADAMS—Photographer, Famous Author of Articles and Book, 
‘Making a Photograph.” JAMES WONG HOWE—Internation- 
ally Known Cinematographer. TORKEL KORLING—Specialist in 
Baby Pictures. DMITRI KESSEL—Expert Industrial Photog- 
apher. BRADFORD WASHBURN—Director of New England | 
i Nat. History. WILLIAM MORTENSEN—Internationally 
Famous Photographer, Writer, Teacher. BARBARA MORGAN— | 
Authority on Photomontage and Dance Photography, Author of 
Martha Graham Dances.” JOHN F. O’REILLY—Foremost Author- 
ty on Advertising and Illustrative Photography, and many others! 
GENERAL EDITOR, WILLARD D. MORGAN—Writer, Photographer, Co- 
Publisher of the Leica Manual, Miniature Camera Work, Synchro- 

flash Photography, Graphic Graflex Photography, etc 


NEARLY 10,000 ILLUSTRATIONS 


—432in“Deeptone” 
and Full Color! 


Each lesson group 
brings you Art 
Prints of extraor- 
dinary salon  pic- 
tures and American 


























































and foreign prize 
winners. Nearly 10,- 
000 pictures and 
diagrams are ac 
companiec ° 
practical data tell- 
ing you how to pro- 
duce perfec 


in EVERY ghete- 
graphic process 


to Start! 


And you can STOP ANYTIME! 


SLIP A QUARTER IN THE COIN CARD ON THE 
OTHER SIDE OF THIS FLAP AND MAIL AT ONCE 


SS, 
In the Army. . In the Navy. . In the Marine Corps.. In the Coast Guard 


ACTUAL SALES RECORDS IN POST EXCHANGES, SALES COMMISSARIES, 
SHIP’S SERVICE STORES, SHIP'S STORES, AND CANTEENS SHOW... 


Camels are the favorite! 


The smoke of slower-burning Camels 
contains 


28% 


Less Nicotine 


than the average of the 4 other largest- 
selling cigarettes tested—less than any 
of them—according to independent 
scientific tests of the smoke itself! 
The smoke’s the thing! 


CIGARETTE OF 
COSTLIER 
TOBACCOS 


First on Land 
and Sea! 


Army, Navy, Marines, Coast Guard 
... yes, it’s Camels with the men in 
the service. And with the millions of 
others who stand behind them, too. 
lor Camel is America’s favorite. 
Join up with that ever-growing 
irmy of Camel fans now. Enjoy the 
cool, flavorful taste of Camel’s cost- 
lier tobaccos. Enjoy smoking plea- 
sure at its best—extra mildness with 
less nicotine in the smoke (see left). 


R.J.R ] ba par inston-Salem, N.C, 


SEND HIM A CARTON OF CAMELS TODAY. O. D. 
or blue, he'll appreciate the gift from you... 
he’ll appreciate your picking the brand that 
men in the service prefer...Camels. Remember 
—send him a carton of Camels today. 


BY BURNING 25% SLOWER than the average 
of the 4 other largest-selling brands tested — 
slower than any of them—Camels also give you 
a smoking plus equal, on the average, to 


S EXTRA SMOKES PER PACK! 





